
PRACTICAL Environmental Services, Inc. 
2020 South Oneida Street, Suite 200, Denver, Colorado 80224 

October 2, 2002 

Mr. David Cobrain 
State of New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Re: Supplemental Information for Giant Ciniza SVVMUs 

Dear Dave: 

(303) 759-5135 Fax 759-9294 

Thank you again for taking time to meet with me during my July 15th visit to your office. As 
promised, I have researched files at the NMED library, Bill Kingsley's office, and the Ciniza 
Refinery archive in order to obtain supplemental information for the various solid waste 
management units (SWMUs) located a the refinery. I have done my best to dig up everything that 
has been documented over that past 15 years since this investigation began, and I genuinely 
believe that all of the information that can reasonably be found, has now been uncovered. 

I have organized this information in a sequential fashion according to the items in your letter of 
November 2, 2001. Some of the requested information is already available in the NMED library, 
and herein I provide a handy cross-reference. In addition, I have discovered that some key 
documents are not currently available in your library, and I am providing them as enclosures to this 
submittal. Last, some of the requested information (such as survey plats) is not available for all 
SVVMUs and consequently we will have to generate this documentation for later submittal. 
Dorinda is planning to have new surveys conducted later this year. 

It is my hope and belief that this supplemental information will be adequate to conclude the NFA 
assessment for most of these SVVMUs. Please fell free to call me at (303) 759-5135 if you have 
any questions. I can also be available to meet with you again if necessary to complete this 
assignment. 

Thomas D. Atwood, P.E. 

c: Dorinda Mancini, Giant Ciniza Refinery 

Enclosures 



Supplemental Information 

In August 2001, Giant Refining Company submitted documentation to NMED regarding eleven 
SVVMUs at the refinery and requested a "No Further Action" (NFA) determination. NMED staff 
subsequently reviewed this documentation and requested supplemental information in a letter 
dated November 2, 2001. This submittal provides the requested information in a sequential 
fashion that corresponds the items listed in the November 2, 2001 letter. 

General Information 

1. Provide supporting data for the estimate of hydraulic conductivity. 

I have located a 1981 Dames & Moore report that documents an extensive geotechnical 
investigation that was conducted at the site of the Land Treatment Unit (L TU). A copy of this 
report is enclosed in Appendix A. Table 1-A presents hydraulic conductivity, permeability, 
and soil moisture data for samples collected near the L TU. In addition, Precision Engineering 
Inc. (PEl) conducted a coefficient of permeability test on a soil sample collected during August 
of 2001. The results of this analysis are also included in Appendix A. 

2. Provide a general site-wide description of geologic and hydrologic conditions at the refinery. 

The Ciniza Refinery is located on a layered geologic formation that slopes gradually from the 
southeast to the northwest. Surface soils consist of varied fluvial and alluvial deposits, clay, 
silt, sand, and locally obtained fill. Below the surface soil layer is the Chinle Formation, which 
consists of very low permeability clays and shales, and effectively serves as an aquiclude. 
Inter-bedded within the Chinle Formation is the Sonsela Sandstone layer, which represents 
the uppermost potential aquifer in the region. Groundwater flow within the Sonsela Aquifer 
follows the slope of the formation and is generally north by northwest. Shallow groundwater 
flows along the upper contour of the Chinle Formation. The prevailing flow direction is to the 
north; however, a subsurface ridge has been discovered and is thought to deflect some flow 
in a northeasterly direction in the vicinity of the refinery tank farm. 

In addition to this brief general description, a more detailed gao-hydrologic description can be 
found the above-mentioned 1981 Dames & Moore report located in Appendix A. In addition, 
PEl has prepared several descriptions and associated maps of the geologic and hydrologic 
setting. These descriptions and maps are also included in Appendix A. 

3. Provide the citation for the wastewater exemption for SWMUs #1, 2, and 12. 

The applicable citation is 40 CFR 264.1 (g)(6), which states, "The requirements of this part do 
not apply to ... a wastewater treatment unit as defined in 40 CFR 260.10." The definition of 
a wastewater treatment unit is "a device that is subject to regulation under 307(b) of the 
Clean Water Act, . . . receives and treats or stores an influent wastewater that is a 
hazardous waste, and ... meets the definition of a tank or tank system." A tank is defined 
as "a stationary device, designed to contain an accumulation of hazardous waste which is 
constructed primarily of non-earthen materials (e.g., wood, concrete, steel, plastic) which 
provide structural support." A tank system is defined as "a hazardous waste storage or 
treatment tank and its associated ancillary equipment and containment system." 
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The aeration basins and the evaporation ponds are constructed of earthen dikes and do not 
meet the definition of a tank. The contact wastewater collection system is constructed of 
steel and concrete, and therefore is consistent with the definition of a tank and tank system. 

4. Provide copies of survey plats submitted to EPA prior to 1997. 

In August 1994, Giant hired the surveying firm of Sterling & Mataya (Gallup, NM) to perform 
surveys of SVVMUs #1, 3, 8, 9, and 13. Three survey drawings were produced. A copy of 
the transmittal letter and all three drawings are currently on-file at the NMED library. At this 
time, no additional surveys have been performed for the other SWMUs. 

5. Submit the results of the April 2001 groundwater monitoring and sampling event. 

The requested report was submitted to NMEDearlier this year. 

SWMU #1 -Aeration Basins 

This SVVMU was initially investigated in 1991 during Phase II of the RFI. A report was issued in 
which NFA was recommended based on a finding of no significant impact. In 1994, the EPA 
concurred in the NFA recommendation, but required Giant to begin a monitoring program aimed at 
assuring compliance on an ongoing basis. This program initially proposed collecting and 
analyzing soil samples every two years, but was later modified to a period of every five years. 
As such, additional soil sampling and analysis has been conducted as part of the ongoing 
monitoring program. The first monitoring activity was conducted in 1996, with a subsequent re
sampling activity performed in 1997. The purpose of the 1997 re-sampling activity was to 
corroborate certain analytical results from the 1996 monitoring activity. 

1. Provide a site plan showing the locations of all borings made post 1991. 

The initial RFI process utilized a diagram of the aeration basin site in order to show the 
location of the soil borings. This original diagram was also used to show the location of the 
borings conducted as part of the monitoring program. Enclosed in Appendix 8 is the original 
diagram showing the location of the borings conducted in both 1996 and 1997. This 
information is also currently available in the NMED library and is contained in the 1996 and 
1997 Quarterly Progress Reports. 

2. Provide the depths of the samples collected post 1991. 

The 1996 monitoring activity consisted of six angled borings to a maximum length of 25 feet. 
Five discrete soil samples were collected from each borehole; one each at the 4 foot, 9 foot, 
11 foot, 14 foot, and 21 foot intervals along the bore angle. All boreholes were angled so as 
to obtain samples from beneath the active zone of the aeration basins. 

The 1997 re-sampling activity consisted of two borings to a maximum depth of 5 feet. A 
single discrete soil sample was collected from each hole at a depth of 4 foot below ground 
surface. It should be noted that these re-sampling borings were conducted adjacent to the 
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two previous borings from the 1996 monitoring activity and were collected for the purpose of 
corroborating prior analytical data. 

3. Provide the dates and associated depths of samples collected post 1991. 

Soil samples associated with the 1996 monitoring activity were collected on June 12 and 13, 
1996. All samples from Borehole #1 were collected on June 12th and the remaining samples 
were collected on June 13th. 

Soil samples associated with the 1997 re-sampling activity were collected on February 18, 
1997. 

4. Provide the laboratory analyses of the samples collected post 1991 and any data quality 
exceptions. 

Enclosed in Appendix B are the laboratory analytical results for the 1996 monitoring activity 
and the 1997 re-sampling activity. The laboratory did not report any data quality exceptions 
in either set of analyses. This information is also currently available in the NMED library and 
is contained in the 1996 and 1997 Quarterly Progress Reports. 

5. Provide the boring logs for the samples collected post 1991. 

Enclosed in Appendix B are the boring logs recorded by Precision Engineering for the drilling 
conducted as part of the 1996 monitoring activity and the 1997 re-sampling activity. 

6. Provide moisture content of soils adjacent to aeration ponds, if available. 

None of the soil samples collected during either the initial RFI investigation or the subsequent 
monitoring activities have been analyzed for moisture content. This information is not 
available. 

7. Provide aeration basin influent and effluent sampling results. 

Limited wastewater sampling and analysis is conducted routinely as part of the compliance 
activities associated with OCD Discharge Plan GW-032. Available data is enclosed in 
Appendix B and primarily consists of BOD, COD, TOC, and TDS parameters for water 
samples obtained at the aeration basin inlet and outlet. 

Given the remote rural location of the refinery, the low hydraulic conductivity of the underlying 
soil, and the existing data indicating no significant impact to the subsurface, Giant believes that 
continuation of soil sampling and analysis for monitoring purposes is excessive and furthermore 
creates an unnecessary risk of breaching containment by continually drilling holes below the 
earthen floor of the basins. Giant currently monitors up-gradient and down-gradient shallow 
groundwater monitoring wells (e.g. SMW#4) in the general vicinity of this SVVIVIU and believes 
that this program will provide adequate early warning of potential future contamination that may 
arise from the operation of the aeration basins. 
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SWMU #2 - Evaporation Ponds 

This S\M\11Uwas also initially investigated in 1991 during Phase II of the RFI. A report was issued 
in which NFA was recommended based on a finding of no significant impact. In 1994, the EPA 
concurred in the NFA recommendation, but required Giant to begin a monitoring program aimed at 
assuring compliance on an ongoing basis. This program initially proposed collecting and 
analyzing groundwater samples from nearby monitoring wells every two years, but this plan 
was later modified to a period of every five years. As such, groundwater sampling and analysis 
has been conducted as part of the monitoring program. The first monitoring activity was 
conducted in 1998 in conjunction with other routine OCD sampling and analysis. 

1. Provide a site plan showing the locations of all borings made post 1991. 

No soil borings have been made subsequent to the initial 1991 investigation. However, 
groundwater samples from nearby monitoring wells have been collected and analyzed. 
These well locations are shown on the drawing enclosed in Appendix C. 

2. Provide the depths of the samples collected post 1991. 

Not applicable. See above comment. 

3. Provide the dates and associated depths of samples collected post 1991. 

Not applicable. See above comment. 

4. Provide the laboratory analyses of the samples collected post 1991 and any data quality 
exceptions. 

Enclosed in Appendix C are the laboratory analytical results for the 1998 and earlier 
groundwater monitoring activities. The laboratory did not report any data quality exceptions. 

5. Provide moisture content of soils adjacent to evaporation ponds, if available. 

Not applicable. See above comment. 

6. Provide evaporation basin influent sampling results. 

The wastewater effluent from the aeration basins is the influent to the evaporation ponds. 
This data is enclosed in Appendix B. 

Given the remote rural location of the refinery, the low hydraulic conductivity of the underlying 
soil, and the existing data indicating no significant impact to the subsurface, Giant believes that 
continuation of groundwater sampling and analysis for monitoring purposes should proceed 
under the jurisdiction and oversight of the OCD Discharge Plan. Giant believes that the OCD 
program will provide adequate early warning of potential future contamination that may arise 
from the operation of the evaporation ponds. 
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SWMU #3- Empty Container Storage Area 

This SVVIVIUwas initially investigated in 1992 during Phase Ill of the RFI. A report was issued in 
which NFA was recommended based on a finding of no significant impact. In 1994, the EPA 
concurred in the NFA recommendation and requested a survey plat for the site. The survey plat 
was subsequently provided to EPA and a copy is on-file at the NMED library. During my 
research at the NMEDiibrary, I could not find a copy of this report in your file. Therefore, a copy 
of the RFI Phase Ill report, dated October 1992, is included in Appendix D. 

1. Provide information on heat exchanger additives to cooling water, if available. 

The refinery ceased using chromium-based additives in 1992. 

2. Provide analytical data for heat exchanger bundle-cleaning sludge, if available. 

No data is available. The bundle cleaning sludge is a listed hazardous waste and therefore 
must be disposed as such regardless of characterization analysis. 

3. Provide the year that the heat exchanger bundle-cleaning pad was installed. 

The heat exchanger bundle-cleaning pad was constructed in 1997, at which time the empty 
container storage area ceased to exist. 

Giant believes that the originally designated SVVIVIU has been properly investigated and closed; 
and that NFA is an appropriate disposition for this site. The current heat exchanger bundle
cleaning pad is a concrete structure that incorporates a sealed drainage collection system and a 
connection to the refinery wastewater treatment system. As such, the heat exchanger bundle
cleaning pad meets the definition of a tank system and is exempt under 40 CFR 264.1 (g)(6). 

SWMU #4- Old Burn Pit 

This SVVIVIU was initially investigated in 1992 during Phase Ill of the RFI. A report was issued in 
which NFA was recommended based on a finding of no significant impact. However, in 1994, 
the EPA did not concur in the NFA recommendation and instead requested additional soil sampling 
and analysis at greater depth. Three additional borings were then conducted later in 1994 and 
discrete soil samples were collected at the 6 foot and 10 foot depth below ground surface. 

1. Indicate whether soil samples were collected from the native soil located beneath the burn 
pit and provide analytical data. 

Giant retained Precision Engineering of Las Cruces to conduct the soil borings for the 1994 
supplemental investigation. I interviewed Bill Kingsley on Wednesday July 18th and he 
specifically recalls that all three borings were advanced into native soil before terminating the 
boreholes. Enclosed in Appendix E are the laboratory analytical result tables for the 1994 
supplemental investigation. This information is also currently available in the NMED library and 
is contained in the document titled "Report on the Additional RFI Sampling" dated 10/1/94. 
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2. Provide soil cap construction details. 

A soil cap was installed over the site of the old burn pit during 1997. This activity was 
conducted in conjunction with the capping and closure of S'M\t1U #5, the Landfill Areas. The 
same design and construction practices were used at both locations and substantially 
consisted of overlaying the site with successive layers of clean fill soil obtained from a 
borrow pit located in the north central section of the refinery property. Each layer was 
observed to be six to eight inches in thickness and then wetted and compacted to 
approximately 95 percent of standard Proctor Density. At SV\tMU #4 (old bum pit), this 
layering was continued until an overall depth in excess of three feet was obtained across 
the entire site. The finished surface was then crowned and contoured to prevent local 
pending depressions and obtain gradual side-slope margins. Native manure and grass seed 
mix were then tilled into the surface to promote re-vegetation. 

3. Provide the locations and logs for all soil borings. 

The initial RFI process utilized a diagram of the old burn pit site in order to show soil boring 
locations. During the 1994 supplemental investigation, a new diagram was created to show 
the location of these borings. Enclosed in Appendix E are the site diagrams showing the 
location of the borings conducted in both the 1992 and 1994 investigations. Also enclosed in 
Appendix E are the boring logs recorded by Precision Engineering for the drilling conducted 
as part of the 1994 supplemental investigation. This information is also currently available in 
the NMED library and is contained in the document titled "Report on the Additional RFI 
Sampling" dated 1011/94. 

4. Provide drilling and sampling dates and depths of samples collected. 

The 1994 supplemental investigation consisted of three borings to a maximum depth of 1 o 
feet and collected two discrete soil samples from each borehole; one each at the 6 foot and 
10 foot intervals below ground surface. These samples were collected on 7/29/94. 

Giant believes that SV\tMU#4 (Old Burn Pit) has been properly investigated, capped, and closed; 
and that NFA is an appropriate disposition for this site. A survey plat for this site shall be 
developed and submitted to NMED. 

SWMU #5- Landfill Areas 

This SV\tMU was initially investigated in 1992 during Phase Ill of the RFI. A report was issued in 
which it was recommended that a soil cap be installed over the site as part of a voluntary 
corrective action plan. In 1994, the EPA concurred in the corrective action remedy, but first 
requested additional soil sampling and analysis at greater depth in order to establish the vertical 
extent of contamination. Seven additional borings were then conducted later in 1994 and 
discrete soil samples were collected at the 11 foot, 16 foot, and 20 foot depth below ground 
surface. 
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1. Provide locations and logs for the 9.5 foot borings (original1992 investigation). 

The initial RFI process utilized a diagram of the landfill areas site in order to show soil boring 
locations. Endosed in Appendix F is the site diagram showing the location of the borings 
conducted in the original 1992 RFI investigation of SV\IMU #5. Also enclosed in Appendix F 
are the boring logs recorded as part of that investigation. 

2. Provide dates of drilling and soil sampling (original 1992 investigation). 

The original 1992 RFI investigation consisted of twelve borings to a maximum depth of 10 feet 
and collected four discrete soil samples from each borehole; one each at the surface, 3 foot, 
7 foot, and 9.5 foot intervals below ground surface. These samples were collected on 
5/13/92 and 5/14/92. 

3. Provide locations and logs for the 20 foot borings (1994 supplemental investigation). 

Endosed in Appendix F is the site diagram showing the location of the borings conducted in 
1994. Also enclosed in Appendix Fare the boring logs recorded by Precision Engineering for 
the drilling conducted as part of the 1994 supplemental investigation of SVVMU #5. This 
information is also currently available in the NMED library and is contained in the document 
titled "Report on the Additional RFI Sampling" dated 10/1/94. 

4. Provide dates of drilling and soil sampling (1994 supplemental investigation) .. 

The 1994 supplemental investigation consisted of seven borings to a maximum depth of 20 
feet and collected three discrete soil samples from each borehole; one each at the 11 foot, 
16 foot, and 20 foot intervals below ground surface. These samples were collected on 
7/28/94. 

5. Provide soil field screening and analytical data for the 20 foot borings (1994 supplemental 
investigation). 

This information is currently available in the NMED library and is contained in the document 
titled "Report on the Additional RFI Sampling" dated 10/1/94. 

Giant believes that SVVMU#5 (landfill areas) has been properly investigated, capped, and closed; 
and that NFA is an appropriate disposition for this site. A survey plat for this site shall be 
developed and submitted to NMED. 

SWMU #7- Fire Training Area 

This SVVMUwas initially investigated in 1992 during Phase Ill of the RFI. A report was issued in 
which NFA was recommended based on a finding of no significant impact. However, in 1994, 
the EPA did not concur in the NFA recommendation and instead requested additional soil sampling 
and analysis at greater depth. Two additional borings (angled under a fire training tank) were 
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then conducted later in 1994 and discrete soil samples were collected at the 7 foot and 11 foot 
depth below ground surface. 

1. Provide the sampling locations and summary of soil removal and sample collection 
activities performed as part of the 1999 soil remediation event. 

During 1999, Giant dismantled the old fire training facility and replaced it with a new state-of
the-art fire training facility in which all equipment is now located on a concrete pad that 
incorporates an integral containment curb. Prior to installing the new facility, Giant removed 
and remediated up to 4 feet of surface soil in this area. In order to confirm that the 
excavation had proceeded to an adequate depth in order to obtain a clean soil margin, three 
boundary samples were collected from the bottom of the excavation zone. A diagram 
showing the location of these samples is enclosed in Appendix G. 

2. Provide a site plan showing the fire training area and soil sample locations. 

This diagram is included in Appendix G. 

3. Indicate whether the 1999 samples were collected for confirmation purposes at the time of 
the contaminated soil removal. 

Yes, these soil samples were collected in order to demonstrate that a clean margin had been 
obtained at the bottom of the excavation zone. 

Giant believes that SVVMU#7 (fire training area) has been properly investigated, cleaned up, and 
renovated as a new state-of-the-art fire training facility; and that NFA is an appropriate 
disposition for this site. A survey plat for this site shall be developed and submitted to NMED. 

SWMU #9- Drainage Ditch & Inactive Land Treatment Area 

This SV\IMU was initially investigated in 1990 during Phase I of the RFI. A report was issued in 
which NFA was recommended based on a finding of no significant impact. 

1. Provide a site plan showing the boring and sampling locations from the original 1990 
investigation. 

The initial RFI process utilized a diagram of the drainage ditch and inactive land treatment area 
site in order to show soil boring locations. Enclosed in Appendix H is the site diagram 
showing the location of the borings conducted during the original 1990 RFI investigation of 
SVVMU #9. This information is also currently available in the NMED library and is contained on 
page 2.10 of the document titled "RFI Phase I Final Report" dated 4/8/91. 

2. Provide the boring logs, sampling dates, and laboratory analyses for the original 1990 
investigation. 
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Also enclosed in Appendix H are the boring logs from the original 1990 investigation. This 
information is also currently available in the NMED library and is contained on pages 8.18 
through 8.37 of the document titled "RFI Phase I Final Report" dated 4/8/91. 

Given the remote rural location of the refinery, the low hydraulic conductivity of the underlying 
soil, and the existing data indicating no significant impact to the subsurface, Giant believes that 
that NFA is an appropriate disposition for this site. A survey plat for S\1\tMU #9 was prepared in 
1994. A copy of this plat is currently on-file at the NMEDiibrary. 

SWMU #1 0- Sludge Pits 

This SWMUwas initially investigated in 1990 during Phase I of the RFI. A report was issued in 
which NFA was recommended based on a finding of no significant impact. However, in 1994, 
the EPA did not concur in the NFA recommendation and instead requested additional soil sampling 
and analysis at greater depth. Eight additional borings were then conducted later in 1994 and 
discrete soil samples were collected at the 19 foot and 25 foot depth below ground surface. 
Data from the supplemental investigation indicated that minor hydrocarbon contamination might 
still be present in at subsurface layer of the west sludge pit. 

1. Provide the depth of the sludge pits and the estimated maximum depth of excavation or 
removal by vacuuming for the 1980 removal operations. 

The 1980 removal operation took placed when Shell Oil Company owned the refinery. 
researched the refinery archives and could find no information indicating the original depth of 
the pits or the extent of sludge removal that was performed. In 1980, landfarming was a 
common treatment practice for API separator sludge and RCRA had only just been enacted. 
My guess is that the refinery personnel conducting this operation used work practices that 
were typical of the 1980 era and were not as rigorous as what we would see today. The 
data suggest that a minor amount of residual sludge was probably still present at the base of 
the pit after the removal operation. This contaminated soil zone, if present, would then have 
been exposed to the atmosphere until the 1990's, when the pits were filled with clean soil 
and capped. It can be reasonably assumed that most of the VOC constituents would have 
evaporated during this 10 year period and much of the semi-volatile hydrocarbons would 
have naturally biodegraded. 

2. Provide drilling dates and boring logs for both the original 1990 RFI investigation and the 
1994 supplemental investigation. 

Endosed in Appendix I are the boring logs and associated drilling dates for both the 1990 and 
1994 investigations. The 1990 and 1994 information is also currently available in the NVIED 
library and is contained in the documents titled "RFI Phase I Final Report'' dated 4/8/91 and 
"Report on the Additional RFI Sampling" dated 1011/94, respectively. 
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3. Provide a site plan showing the location of the borings for both the original 1990 RFI 
investigation and the 1994 supplemental investigation. 

The initial RFI process utilized a diagram of the sludge pits site in order to show soil boring 
locations. This original diagram was also used to show the location of the borings conducted 
as part of the 1994 supplemental investigation. Enclosed in Appendix I are the site diagrams 
showing the location of the borings conducted in 1990 and 1994. 

4. Provide the depth interval of the residual contamination layer. 

That data suggest that a minor residual contamination layer may exist at approximately 20 
feet below the current ground surface. 

5. Provide sampling locations, dates, depths, and laboratory analytical results for both the 
original1990 RFI investigation and the 1994 supplemental investigation. 

Enclosed in Appendix I are the locations, dates, and depths for both the 1994 investigations. 
The 1990 and 1994 information is also currently available in the NMED library and is contained 
in the documents titled "RFI Phase I Final Report'' dated 4/8/91 and "Report on the Additional 
RFI Sampling" dated 10/1/94, respectively. Drilling dates are 7/26/94 and 7/27/94. 

6. Provide additional information on sample collection methods as related to VOC analysis. 

The only information available is that which is contained in the documentation for the original 
RFI work plan, the Generic Sampling Plan (Section 3.4, Soil Sampling Techniques), and the 
"Report on the Additional RFI Sampling" dated 10/1/94. This information is contradictory in 
that the Generic Sampling Plan describes a procedure for immediate transfer of the soil 
sample from the collection device directly into the laboratory container. However, the "Report 
on the Additional RFI Sampling" indicates that soil samples may have been placed within a 
stainless steel bowl as an intermediate step. 

Giant believes that S\1\iMU #10 (sludge pits area) has been satisfactorily investigated, cleaned 
up, capped, and closed; and that NFA is an appropriate disposition for this site. A survey plat for 
this site shall be developed and submitted to NMEO. 

SWMU #11 Secondary Oil Skimmer 

This S\1\iMUwas initially investigated in 1992 during Phase Ill of the RFI. A report was issued in 
which NFA was recommended based on a finding of no significant impact. However, in 1994, 
the EPA did not concur in the NFA recommendation and instead requested additional soil sampling 
and analysis at greater depth. Two additional borings were then conducted later in 1994 and 
discrete soil samples were collected at the 6 foot and 10 foot depth below ground surface. 
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1. Provide a site plan showing the limits of the remedial excavation and the dates of soil 
excavation. 

To be provided. 

2. Provide the depth of the remedial excavation and the estimated volume of the contaminated 
soil removed. 

To be provided. 

3. Provide a dated site plan showing the location of the borings for both the original 1992 RFI 
investigation and the 1994 supplemental investigation. 

The initial RFI process utilized a diagram of the secondary oil skimmer site in order to show 
soil boring locations. This original diagram was also used to show the location of the borings 
conducted as part of the 1994 supplemental investigation. 

4. Provide the boring logs both the original1992 RFI investigation and the 1994 supplemental 
investigation. 

Enclosed in Appendix J are the boring logs and associated drilling dates for both the 1994 
investigations. 

5. Provide the laboratory analytical results for the 1994 supplemental investigation. 

This information is available in the NMED library and is contained in the documents titled 
"Report on the Additional RFI Sampling" dated 10/1/94. 

6. If remedial action details are not available, determine if contaminants are present in the 
surface soils. 

Not applicable. Remedial action has already been performed and contaminated has been 
removed and treated. 

Giant believes that S'MVIU #11 (secondary oil skimmer) has been satisfactorily investigated, 
cleaned up, capped, and closed; and that NFA is an appropriate disposition for this site. A 
survey plat for this site shall be developed and submitted to NMED. 

SWMU #12- Contact Wastewater Collection System (CWWCS) 

This SV\IMUwas initially investigated in 1990 during Phase I of the RFI. A report was issued in 
which NFA was recommended based on a finding of no significant impact. In 1994, the EPA 
requested that Giant perform a video inspection of the system every five years. 

1. Provide a copy of the CWINCS investigation work plan submitted to OCD. 
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To be provided. 

2. Provide copies of all CWWCS investigation reports submitted to OCD. 

To be provided. 

3. Provide a copy of the cuffent OCD discharge plan. 

To be provided. 

Giant believes that this S\IVMU has been properly investigated and that NFA is an appropriate 
disposition for this site. The CWIVCS is a network of steel and concrete piping and structures 
that forms the drainage collection system and a connection to the refinery wastewater treatment 
system. As such, the CWIVCS meets the definition of a tank system and is exempt under 40 CFR 
264.1 (g)(6). 

SWMU #13- Drainage Ditch Between the API Separator and the Evaporation Ponds 

This S\IVMUwas initially investigated in 1991 during Phase II of the RFI. A report was issued in 
which NFA was recommended based on a finding of no significant impact. In 1994, the EPA 
concurred in the NFA recommendation, but required Giant to begin a monitoring program aimed at 
assuring compliance on an ongoing basis. This program initially proposed collecting and 
analyzing soil samples every two years, but was later modified to a period of every five years. 
As such, additional soil sampling and analysis has been conducted as part of the monitoring 
program. The first monitoring activity was conducted in 1996. Three angled borings were 
conducted and discrete soil samples were collected at the 6 foot interval along the angle. 

1. Provide a site plan showing the location and features of this SWMU. 

An updated site plan is enclosed in Appendix L. 

2. Provide the background and cuffent information on the influent and effluent to this SWMU. 

During the 1980's, a neutralization tank was operated in the vicinity of this drainage ditch. 
Neutralized wastewater from this tank was occasionally released to the ditch. This 
procedure was discontinued in the 1980's and tank was dismantled and removed. 
Subsequently, the only flow influent to the ditch has been wastewater from Evaporation 
Pond No. 10. 

3. Provide laboratory analysis of water samples from the ditch, if available. 

No wastewater samples from this drainage ditch have been collected or analyzed. 
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4. If bottom sludge or sediment samples were ever collected and analyzed, provide laboratory 
analyses results. 

No bottom sludge or sediment samples from this drainage ditch have been collected or 
analyzed. 

5. Provide the boring logs for the samples collected during the initial 1991 RFI investigation 
and the 1996 supplemental investigation. 

Enclosed in Appendix L are the boring logs from the initial 1991 RFI investigation and also the 
boring logs from the 1996 monitoring activity. 

6. Provide the depths of the soil samples collected in the 1996 supplemental investigation. 

The soil samples were collected from angled boreholes at the 6 foot interval along the angle. 

Given the remote rural location of the refinery, the low hydraulic conductivity of the underlying 
soil, and the existing data indicating no significant impact to the subsurface, Giant believes that 
continuation of soil sampling and analysis for monitoring purposes is excessive. Giant currently 
monitors up-gradient and down-gradient shallow groundwater monitoring wells in the vicinity of 
this SVVMU and believes that this program will provide adequate early warning of potential future 
contamination that may arise from the operation of the aeration basins. 
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PRECISION ENGINEERING. INC. 
P. 0. BOX 422, LAS CRUCES, 

NEW MEXICO 88004, 
505-523-7674 

COEFFICIENT OF PERMEABILITY 
FALLING HEAD 

ATTN: MR. THOMAS D. ATWOOD, P.E. 
PRACTICAL ENVIRONMENTAL 
SERVICES, INC. 

PROJECT: Ciniza R-0 Water 
Infiltration Disposal Area 

2020 S. ONEIDA ST., STE. 200 
DENVER, CO 80224 

DATE OF REPORT: AUGUST 12, 2001 

FILE NO.: 01-117 

SAMPLE LOCATION: 01-117 B-2 WEST BORING 

LAB NO.: 40168 

TEST SPECIMEN CONDITIONS AT BEGINNING OF TEST: 
WET UNIT WEIGHT: 141.3 PCF % MOISTURE: 8.3 
DRY UNIT WEIGHT: 130.5 PCF % COMPACTION: UNDISTURBED 

PROCTOR INFORMATION: 
MAXIMUM DRY DENSITY: 

OPTIMUM MOISTURE CONTENT: 

COEFFICIENT OF PERMEABILITY (em/sec.): k 2 o= 5.1 X 10-9 

Remarks: 

Reviewed By: Reviewed By: Certified By: 



. ) : 

MEASUREMENT OF HYDRAULIC CONDUCTIVITY 

OF SATtmA'l'ED POROUS MATERIALS USl:NG 

A FLEXIBLE WALL PBRMEAMETBR 
ASTM D-5084 

PROJECT:_C;.....;...~~"::-'-'-'--~~-----...,..------ FILE NO.: (!)1-117 

TESTED BY: (i, a. DATE: 9-'1 :J.. o I LAB NO: J./ !l) I (o e 

WET UNIT ,wEIGHT-'/'-"f/'"""/...;....' 3"'--
DRY UNIT' WEIGHT j.3r:,.,f' 

% MOISTURE 8.3 
HYD. COND. £". 1 k /0- tt 

~ 
.,.,, .k /t1 ... 

5. jtf.t:_ .,6~' 

% REQUIRED: ___ -____ _ 
%OBTAINED: ___ -___ _ 

PROCTOR VALUE:~~-----
H20 TEMP.:~2~3~-~9_.=<:~-------

.. - . · .. ·~· 

.. :.., . ~ 



THIS CALCULATES THE PERMEABILITY OF A SOIL USING THE FLEXIBLE WALL 
PERMEAMETER, FALLING HEAD METHOD 

~P~ARAM==~E~T~E=R~S~ ________________ Lab#: 38647 boring 9, 15.0-16.0 

Hpl - initial reading of the pipet (small tube) at the beginning 
of the test 

Hal - initial reading of the annulus tube (large tube) at the beginning 
of the test 

~02 - final reading of the pipet (small tube) at the end of the test 
~2 - final reading of the pipet (small tube) at the end of the test 
t 1 - initial time (beginning of the test) 
t 2 - final time (end of the test) 
Tw - Temperature of the water (°C) 

Enter the Temperature (Tw)= 13 c 
Enter 

~i 
= 28 em 

Enter = .80 em 
Enter 

~; = 2.80 em 
Enter = em 

If you know the total test 
time in seconds-Enter Here: (leave it blank if you don't) 

Otherwise: 
Time entry format is HH:MM:SS.TH AM/PM 
Date entry format is MO/DA/YR 

Enter t1 time =10:57 AM 
Enter t1 date =2/16/99 

Enter t2 time =2:06 PM 
Enter t2 date =2/16/99 

The elapsed test time in seconds is: 11340 <-Do not unprotect this 

Enter sample length (L): 1.00 in 
Enter sample Diameter (D): 2.50 in 

The sample length is: 
The sample Area is: 

2.54 em 
31.67 cm2 

Density of Mercury at (T) is: 
Density of Water at (T) is: 

Viscosity Correction of Water (RT) : 
Hydraulic Conductivity (k2 o>= 

13.5634 
.99940 
1.197 

6.78E-8 em/sec 



THIS CALCULATES THE PERMEABILITY OF A SOIL USING THE FLEXIBLE WALL 
PERMEAMETER, FALLING HEAD METHOD 

=P=ARAM=-~E~T~E=R=S~ ________________ Lab#: 38650 boring 10, 2.5-4.0 

Hpl - initial reading of the pipet (small tube) at the beginning 
of the test 

Hal - initial reading of the annulus tube (large tube) at the beginning 
of the test 

H 2 - final reading of the pipet (small tube) at the end of the test 
~2 - final reading of the pipet (small tube) at the end of the test 
t 1 - initial time (beginning of the test) 
t 2 - final time (end of the test) 
Tw - Temperature of the water (°C) 

Enter the Temperature (Tw)= 13 c 
Enter 

~i 
= 28 em 

Enter = .80 em 
Enter 

~; = 2.20 em 
Enter = em 

If you know the total test 
time in seconds-Enter Here: (leave it blank if you don't) 

Otherwise: 
Time entry format is HH:MM:SS.TH AM/PM 
Date entry format is MO/DA/YR 

Enter tl time =9:49 
Enter t1 date =2/17/00 

Enter t2 time =3:35 PM 
Enter t2 date =2/17/00 

The elapsed test time in seconds is: 20760 <-Do not unprotect this 

Enter sample length (L): 1.00 in 
Enter sample Diameter (D): 2.50 in 

The sample length is: 2.54 em 
The sample Area is: 31.67 cm2 

Density of Mercury at (T) is: 
Density of Water at (T) is: 

Viscosity Correction of Water (RT) : 
Hydraulic Conductivity (k2 o>= 

13.5634 
.99940 
1.197 

4.86E-8 em/sec 



THIS CALCULATES THE PERMEABILITY OF A SOIL USING THE FLEXIBLE WALL 
PERMEAMETER, FALLING HEAD METHOD 

~PuARAM~~E~T~E~R¥S _________________ Lab #: 38652 boring 10, 6.0-6.5 

Hpl - initial reading of the pipet (small tube) at the beginning 
of the test 

Hal - initial reading of the annulus tube (large tube) at the beginning 
of the test 

~02 - final reading of the pipet (small tube) at the end of the test 
~2 - final reading of the pipet (small tube) at the end of the test 
t 1 - initial time (beginning of the test) 
t 2 - final time (end of the test) 
Tw - Temperature of the water (°C) 

Enter the Temperature {Tw) = 14 c 
Enter 

~i 
= 28 em 

Enter = .80 em 
Enter 

~~ 
= 1.90 em 

Enter = em 

If you know the total test 
time in seconds-Enter Here: (leave it blank if you don't) 

Otherwise: 
Time entry format is HH:MM:SS.TH AM/PM 
Date entry format is MO/DA/YR 

Enter t1 time =8:14 AM 
Enter t1 date =2/19/00 

Enter t2 time =8:15 AM 
Enter t2 date =2/20/00 

The elapsed test time in seconds is: 86460 <-Do not unprotect this 

Enter sample length (L): 1.00 in 
Enter sample Diameter (D): 2.50 in 

The sample length is: 2.54 em 
The sample Area is: 31.67 cm2 

Density of Mercury at (T) is: 
Density of Water at (T) is: 

Viscosity Correction of Water (RT) : 
Hydraulic Conductivity (k2 o>= 

13.5610 
.99927 
1.165 

1.76E-8 em/sec 



Giant Refining Company- Ciniza Refinery 
Geologic Setting 

The Ciniza Refinery is located in Central Western New Mexico immediately adjacent to 
Interstate 10 in the New Mexico Structural Unit known as the Zuni Uplift. The site is situated on the 
northwestern limb of the uplift. Generally, the formation rocks below the site dip to the north
northwest at 2-3 degrees. Some rocks on the south side oflnterstate 10 dip as steeply as 4 degrees. 
The major rock unit at the site is the Chinle formation. 

The site encompasses approximately two square miles. At the extreme southern portion ofthe 
site, rocks of the Chinle Formation are exposed at the surface. At the northern edge of the property the 
rocks ofthe Chinle Formation are buried in soils as deep as ninety (90) feet. 

The general topography of the site is controlled by the dip slope of the Chinle Formation. The 
refinery facility itself is situated on an erosional limb ofthe Chinle Formation that is capped by coarse 
grained materials deposited as a result of alluviation of pebble conglomerates and shales located in the 
highlands to the south. Just north of the refinery facility the property drops abruptly to a relatively 
level plain formed by older flood deposition ofthe Rio Puerco. The soils of the low, flat fluvial 
deposits are fine grained materials deposited as a result of weathering of the Chinle mudstones and 
siltstones. 

The oldest rocks of significance below the site are at a depth on the order of 800 feet. These 
rocks are limestones and shales ofthe San Andreas and Yeso Formations. These rocks form the 
primary aquifer in the area and produce all the water that is used at the refinery. The major unit 
overlying these rocks are the siltstones and mudstones of the Petrified Forest Member of the Chinle 
Formation. The Chinle produces no water with the exception of one sandstone bed located near the 
surface at the site. This bed is a named bed within the Chinle known as the Sonsela Sandstone. The 
bed does not have formation designation but is potentially a minor aquifer and is therefore significant 
to the site. Water derived from the Sonsela at the site is not potable because of its high salinity, 
however, there are a few wells drawing water from this bed that is used for livestock some distance to 
the east. 

South of the interstate highway the Sonsela is exposed at the surface where water is locally 
recharged. At the refinery site the bed is from 3 0 to 120 feet below the surface and is overlain by 
impervious shales. The shales cause the water from the Sonsela to be confined and therefore artesian, 
however, there is only one well monitoring water in the Sonsela on the site that is known to flow water 
to the surface. 

The mudstones and siltstones that make up the shales of the Chinle overly the Sonsela across 
the entire developed area of the refinery property. These shales are highly montmorillonitic and 
provide an effective seal against water migration either from the confined potential aquifer of the 
Sonsela or into the Sonsela from the surface. Directly overlying the shales is the gravelly alluvial 
deposits discussed previously. At many locations on the site there is some water present in these 
gravels. The water is prevented from migrating downward by the shale. Where present, the water has 
never been observed to penetrate the shales more than four (4) to six (6) inches 



The alluvial outwash is present in all borings at the site with the exception of a few boring 
locations located east of the refinery site. At these locations the alluvial materials appear to be absent 
likely because of the influence of the drainage to the east of the refinery where most of this material 
has been eroded from the surface of the Chinle. Otherwise the gravelly material makes an excellent 
marker bed on the site and indicates the top of the Chinle is within a few feet or inches. 

The alluvial material is relatively thick on the bluff area where the plant facility is located. At 
some locations on the bluff area the material is upwards of twenty-five feet in thickness. Generally, 
however, the layer is on the order of two to three feet thick. On the extreme north side of the property 
this zone is a matter of inches thick. 

Descending from the bluff area to the valley north of the facility, alluvial outwash material 
intertongues with fluvial materials deposited by the intermittent Rio Puerco. Within a short distance of 
the toe of the bluff the soils are totally fluvial materials. These soils are typically clays derived from 
the reworked Chinle shales and redeposited during Rio Puerco flood events. The clays are firm to 
hard, wet but not water bearing and have a high montmorillonite content that makes them nearly 
impervious to moisture penetration when uniform. Occasionally, sandy material is encountered in the 
clay body. These sands are channel deposits and tend to be sinuous, discontinuous bodies. The sands 
are more frequently found on western portion of the site. Occasionally the sands interconnect and are 
able to transmit water, however, because of the discontinuous nature of the bodies it is difficult to 
predict the movement of water in these sands. 

To summarize the site is located in a Chinle erosional valley. The refinery itself is situated on a 
bluff that is composed of relatively granular alluvial materials. These coarser materials intertongue 
with fluvial deposits near the toe of the bluff area and are replaced completely by the fine grained 
materials a short distance north of the toe of the bluff area. The coarser grained materials do, 
however, extend nearly over the entire site at the interface of the unweathered Chinle Formation and 
the more recent alluvial and fluvial deposits above. The Chinle Shale extends below the entire site. 
The Sonsela sandstone bed that is confined within the shales below the developed area of the refinery 
site is a potential aquifer. It is the only water bearing layer within the Chinle until the older San 
Andreas and Yeso Formations are encountered approximately 800 feet below the present day surface. 
These Permian formations are the aquifers for potable water in the Ciniza area. 



Introduction 

The intent of this report is to provide a summary of 
stratigraphic conditions at the Land Treatment Area located in 
the northwest portion of the Ciniza Refinery property. The 
interpretations made are derived from the data of past 
investigations in the area as well as logs from borings and well 
installations performed by Precision Engineering, Inc. in the 
area of the refinery as well surface studies we have made on 
surrounding properties. All subsurface data in the area has been 
digitized and modeled as surfaces based on general environments 
of deposition. 

Historical Interpretations 

Past reports indicate the entire site is, in essence, a part 
of a highly weathered section of the Chinle Formation. An 
unconsolidated sandy stringer within this highly weathered shale 
formation was known to be water bearing. This unconsolidated 
sand was named the Ciniza Sand and is consistently referred to in 
reports after 1985. The nomenclature is local only and is not a 
documented bed name within the Chinle Formation. Some reports 
refer to the "Ciniza Sand" as a sandstone, however, it has never 
been shown to have any degree of cementation. Below the "Ciniza 
Sand" is a sandstone bed that lies within unweathered shale. 
This sandstone bed is known as the Sonsela Sandstone which is a 
documented unit name within the Chinle Formation. The bed is 
water bearing and represents a potential aquifer in the Ciniza 
area and is being used as an aquifer in the Bluewater area. 

The Ciniza Sand was interpreted to vary in thickness below 
the Land Treatment Area. The zone was also thought to pinch out 
completely to the west and reach a maximum thickness of 
approximately five (5) feet in the south central portion of the 
Treatment Area. 

The SMW well series was placed to monitor water quality in 
the "Ciniza Sand" since some water was encountered in the sands. 
The wells vary substantially in depth ranging from approximately 
forty six (46) feet at SMW-1 to seventy four (74) feet at SMW-5. 
Formation dip was used to explain the differences in depth 
initially, although it was later thought there may be two beds 
comprising the "Ciniza Sand". 

The MW well series monitors the water from the Sonsela 
Sandstone. These wells range in depth from approximately one 
hundred twenty (120) to one hundred twenty seven (127) feet in 
depth. 

CUrrent Stratigraphic Interpretation 

(~ 



During the course of various subsurface investigations at 
the refinery site, including the Land Treatment Unit, 
inconsistencies were noted in the logs of early investigations 
and the findings of more recent studies. One major inconsistency 
noted was that the depth to unweathered shale greatly varied from 
the OW series wells to all other findings. It was also noted 
that the upper fifty (50} to sixty (60} feet of sediments in the 
Land Treatment Unit did not match what should have been 
encountered in a weathered shale section of the Chinle 
Formation. As a result of the inconsistencies, the Land 
Treatment Area was modeled based on all borings that have been 
drilled in the area in an effort to accurately define the 
stratigraphy. 

' 

The results of the modeling show a much more complex 
subsurface environment than had originally been assumed. The 
upper fifty (50} to sixty (60} feet of sediments are not 
weathered in place sediments of the Chinle Formation. Although 
the sediments have a Chinle Formation parent material, the time 
of deposition is believed to be much later. Although not dated, 
the structure of the soils suggests a relatively recent fluvial 
environment of deposition. Charcoal is abundant in sandy 
sediments and occasionally encountered in the clay sediments. 
Some carbonate accumulation can be noted in the soils. No 
evidence of cementation of the sediments has been observed. It 
is believed dating would place the age of the sediments in the 
range of a few thousand years to a few tens of thousands of years 
- much younger than the Chinle Formation. 

To a depth of approximately ten (10} feet the entire Land 
Treatment Area is comprised of a high density, high plasticity 
clay. Below the ten (10} foot depth and within the fluvial 
materials comprising the upper fifty (50} to sixty (60} feet of 
the valley floor below the Land Treatment Area is a sandy zone 
that extends roughly from the ten (10} foot depth to 
approximately the thirty to forty (40} foot depth. Grossly 
speaking the sandy unit can be subdivided in to two smaller 
units. The upper unit is about ten (10} feet thick and the lower 
unit is about ten (10} to fifteen (15} feet thick. On the south 
end of the Land Treatment Area the units are separated by a clay 
zone on the order of five (5} to ten (10} feet in thickness. On 
the north end of the treatment area the two zones become 
indistinguishable and appear as a single unit. Whether or not 
the upper or lower unit pinches out is not fully understood, 
however, it is suspected the upper unit thins and blends with the 
lower unit. It should be noted that the sandy zone is best 
described as interbedded very fine sands, silts and clays that 
should be expected to hydraulically interconnect. On the south 
end of the Treatment Area the lower sandy zone is water bearing 
below approximately the thirty (30} foot depth. To the north no 
water is encountered in this zone. The approximate extent of 
water in this zone may be represented by a line extending from 
the southwest corner of the Area to the northeast corner. Wells 
SMW-1, 2, and 3 derive their water from this zone. This zone is 



the original "Ciniza Sand" referred to in earlier work. This 
sandy zone represents channel deposition believed to be the 
result of infilling from the ancestral Rio Puerco or, more 
likely, derived from the Four Mile Canyon drainage system to the 
east of the Ciniza Refinery property. The channels of this zone 
trend roughly from northeast to southwest. 

Below the sandy zone is a thick clay bed. The bed 
represents a very low energy environment likely as a result of 
flood plain deposits of the ancestral Rio Puerco. The clays are 
hard, high plasticity, moist to wet (but not water bearing) and 
brown to reddish brown. Occasionally sample specimens show 
evidence of mud cracks indicating a wetted then dry environment 
after the initial deposition. No free water has ever been 
detected in this zone. 

Immediately below the clay zone is another sand bed. The 
sand may or may not contain gravel made up of subrounded 
sandstone fragments, petrified wood, and rounded to subrounded 
multi-colored chert fragments one to two inches in greatest 
dimension. In some areas this bed is composed only of fine 
sand. The sands are red to brown. The bed thickness ranges from 
three (3) inches to one foot or more. Some logs indicate this 
zone up to three (3) feet in thickness, although records at 
Precision Engineering, Inc. only show these thicknesses apparent 
south and east of the Land Treatment Area. The significance of 
this bed is two fold. First, in all locations where this zone 
has been penetrated it has been water bearing. Secondly, it 
always lies immediately above shale or sandy shale of the upper 
portion of the Petrified Forest Member of the Chinle Formation. 
Water from this zone has never been shown to penetrate more than 
a few inches into the Chinle Formation. The shales below the 
zone are typically damp to dry; more often than not they are 
dry. This bed most likely represents alluvial deposition on the 
ancient exposed Chinle surface. It is felt this bed, at least in 
the refinery property area, may be used as a marker to represent 
the boundary between younger valley infilling and true Chinle 
Formation shales below. 

Significantly, the thin sand bed described above is derived 
from a different environment of deposition. Hydraulic connection 
to the upper fluvial sands has, as yet, not been demonstrated and 
the two zones may not connect. Shallow Monitoring Wells (SMW) 4, 
5, and 6 produce out of this zone. This bed has also been 
referred to as "Ciniza Sand" in earlier reports. 

Shales and sandy shales of the Chinle formation lie below 
the valley fill materials. Approximately, thirty (30) to fifty 
(50) feet of shale lies between the valley fill and the Sonsela 
Sandstone bed that lies within the Chinle Formation. The 
sandstone is on the order of ten (10) to thirty (30) feet in 



thickness. The Sonsela Sandstone is water bearing at the 
refinery site and as stated earlier meets the definition of a 
potential aquifer. 

The lower boundary of the Sonsela Sandstone is the extent of 
the modeling on this site. It is known from deep well logs that 
the Chinle Formation is on the order of seven hundred fifty (750) 
feet in thickness where deeper, established aquifers are 
encountered. 

Summary 

To summarize the current model of the stratigraphic section 
below the Land Treatment Area, a typical section through the area 
would be as follows: 

The upper ten (10) feet of the site would be comprised of a 
dense dry to damp clay of high plasticity overlying two sequences 
of channel sands and silts separated by a clay zone on the order 
of five (5) to ten (10) feet in thickness. The channel sands 
would be expected to be on the order of ten (10) to fifteen (15) 
feet in thickness each. The channel sands are actually 
interbedded sands, silts, and clays. Below the thirty (30) foot 
depth in the southern part of the LTA the sandy zone is water 
bearing. In the northern part the zones are not water bearing. 
A fifteen (15) to twenty (20) foot thick section of clay is 
encountered next. The clay is hard, highly plastic, not water 
bearing, and may show shrinkage cracking structure. Below this, 
a thin water bearing sand, gravel, or, sandy gravel composed of 
aggregates of mixed sources is encountered next and represents 
alluviation from the higher areas to the south into the valley. 
Below is generally unweathered shale for thirty (30) feet. The 
top of the shale should be encountered at an average of sixty 
(60) feet below the surface but may be as shallow as fifty (50) 
feet to the south and as deep as seventy (70) feet to the north. 
The water bearing Sonsela Sandstone is then encountered and 
should be from ten (10) to thirty (30) feet in thickness. 
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~~ 

Shell Oil Company 
Box 7, Route 3 
Gallup, New Mexico 87301 

Attention: Mr. Mitchell Sapp 

Gentlemen: 

6400 Uptown Boulevard N.E., Suite 398-W, City Centre 
Albuquerque, New Mexico 87110 
(505) 883-5885 

March 11, 1981 

This letter transmits three (3) copies of our final report, 
"Ground Water and Soils Investigation, Ciniza Refinery, Near Gallup, 
New Mexico, For Shell Oil Company". This work was performed under 
Purchase Order No. CR-2149. 

The report provides a significan,~art of the information re
quired to develop a closure plan and post-closure plan for a hazard
ous waste land treatment facility as prescribed under RCRA. 

We have appreciated the opportunity to perform these services 
for Shell Oil Company. Please contact us if there are any questions. 

\VEM:lj 

Attachment 
'~ --

Yours very truly, 

William E. Mead 
Partner 
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EXECUTIVE SUMMARY 

The following summarizes our conclusions from this investigation: 

1. The Ciniza Refinery property is underlain by a sandstone aquifer 

which dips less than three degrees to the northwest and ranges in depth 

from about 70 feet near the south limit of the main refinery complex to 

about 143 feet near the northwest property boundary. This is the upper-

most (or "near-surface") continuous aquifer at the site and it contains 

ground water under artesian confinement. Clay and weathered shale over-

lie the aquifer. The shale contains some discontinuous sandy intervals . 

2. Five of the seventeen observation wells drilled under this 

project show some evidence of chromium or lead contamination. Four of 

these wells are completed in the near-surface aquifer. Fluoride is sev-

eral times background in most of the wells. It is possible that the 

contamination detected in one or mo~~of these cases occurred during 

sample collection. 

3. The land treatment area is underlain by about 100 feet of clay 

and shale above the near-surface aquifer. The piezometric surface of the 

confined aquifer lies approximately 71 feet above the top of this unit. 

In our opinion, the aquifer is sufficiently protected from potential con-

tamination originating in the land treatment area to warrant seeking an 

exemption from the RCRA ground-water monitoring requirement. 

·~ --
4. Recommendations are presented in this report for future ground 

water quality monitoring in the general plant area and for monitoring the 
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unsaturated zone at the land treatment site. 

•'!"" --
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GROUND WATER AND SOILS INVESTIGATION 

- CINIZA REFINERY 

NEAR GALLUP, NEW MEXICO - FOR SHELL OIL COMPANY ·-
-

...... 
1.0 INTRODUCTION ·-

This report presents the results of our investigations at the ·-
Ciniza Refinery of Shell Oil Company near Gallup, New Mexico, relative 

·- to ground-water conditions in the general vicinity of the plant and 

- soil conditions in the area to be used for treating solid waste. ·- Field work was commenced on October 27, 1980 and completed on Janu-·-,_ ary 6, 1981. 

·-·- 2.0 PURPOSE AND SCOPE OF WORK 

··-L.-
The purpose of the work described herein was to provide data ·-- necessary for compliance with the Interim Status permitting require-

·- ments of the Resources Conservation and Recovery Act of 1976 (RCRA), 

·- and included the following objectives: 

1. To characterize the geohydrologic regime in the plant area and 

its immediate vicinity. 
;<MM ,. .. - ·-2. To evaluate the extent of ground-water contamination, if any, 

at the site and the degree to which it may be attributable to 

:. plant operation. 
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-
-- 3. To assess the background physical and chemical characteristics 

of the soils and/or rock material in the area used for 

- land treatment of solid waste. 

- 4. To assist Shell Oil Company in achieving compliance with the - RCRA Interim Status Standards. 

- The scope of work undertaken to fulfill the above objectives com-

prised essentially Phases I and II of the four-phase program described 

- in our original proposal dated October 2, 1980, and included: 

- 1. The drilling of 17 observation wells. - 2. The collection of ground-water samples and measurement of the 

-- water table. 

-- 3. The excavation of five test pits in the land treatment area. 

-- 4. The collection of bulk and in-situ soil samples from the test 

pits. -- 5. The laboratory analysis of ground-water and soil samples for 

selected physical and chemical parameters. 

6. Assistance to Shell Oil Company in preparing a description of 

;·!!!Ill 
the land treatment area and a preliminary plan for monitoring 

--- and sampling this area during waste disposal activities. 

-- 7. Preparation of a report describing the results of these in-

vestigations. 

---
3.0 SITE DESCRIPTION 

-- The Ciniza Refinery is located in Sections 28 and 33 of T.lSN., 

R.lSW, and in Section 4 of T.l4N., R.lSW., N.M.P.M. Drainage is north 

and west toward the South Fork of the Puerco River, a westward-flowing 
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--- intermittent stream. 

- The western two-thirds of the property is nearly flat with a 

- slight northwestward topographic gradient. The eastern one-third is 

·- dominated by a bedrock bluff which is 60 to 100 feet higher than the -- adjacent flatland. The base of the bluff is at approximate elevation 

- 6,900 feet (ASL). The general features of the site and the principal 

plant facilities are shown on Plate 1. 
,--- Geologically, the site occupies the northeast flank of the Zuni - Uplift region of the Colorado Plateau. The flatlands have been mapped 

as Quaternary alluvium and the bedrock bluff has been identified as the 

Sonsela Sandstone of the Chinle Formation (Shomaker). The regional 

geology is depicted on Plate 2. 

4.0 METHODS OF INVESTIGATION 

·- 4.1 FIELD INVESTIGATIONS 

4.1.1 Land Treatment Area 

·-
Shell Oil Company treats certain plant wastes such as the API 

- separator emulsion and leaded tank sludge by mixing with natural soils. 

Laboratory analyses of selected constituents in these wastes are pro-

vided in Appendix B-3. -- An area on the plant property comprising approximately 7.9 acres 

and divided into three equal plots has been delineated for the initial 

- phase of this land treat;:meut operation and is shown on Plate 1. 

-· 
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-- Five test pits were dug by backhoe at representative locations -- in the land treatment area. The purpose of the pits was to obtain 

- samples of the uppermost several feet of natural soils in order to ... 
analyze their chemical and physical characteristics. The pits were - designated as LF-1 through LF-4, and OW-4. In four of the pits, bulk -- samples were cut from a clean pit wall at depth intervals of 0 to 1 foot, 

·- 1 to 2 feet, and 2 to 3 feet. In OW-4, samples were collected also from 

- depths of 3 to 4 feet, 4 to 5 feet and 5 to 6 feet. The samples were ,_ 
placed in plastic-coated cloth bags and shipped to Santa Fe for 

c·-
analysis. --,_ 

In addition to bulk samples, in-situ samples were obtained at four 

'• of the pit locations using the Dames & Moore sampler. Relatively un-

- disturbed drive samples six inches in length were collected from a - depth of 6 to 12 inches in pits LF-1, LF-2 and LF-4, and from 18 to 24 inches ... 
-- of depth in pit OW-4. The samples were sealed at the site and shipped to 

·- the laboratory. 
, __ 

Infiltration capacity measurements in the surficial soils were ob-
~ ·- tained near three of the pit locations (LF-2, LF-4, OW-4) by means of 

:.-. 
double ring infiltrometer tests. In these tests, two concentric metal 

·---- cylinders, 12 inches and 9~ inches in diameter respectively, were driven 

,_ 
approximately four inches below the ground surface. A buffer pond of water 

- was established in the section between the cylinders and maintained 

:-I'IJIJ!l1j 
during the test. Water was then added to the inner cylinder and the rate .... 
of water level decline recorded over.time. In order to maintain an 

~~ 

L• il 
approximately constant head during the test, the original water level 

i' , __ 
!! 

~ ii 
was periodically restored by adding measured quantities of water. ,. 'I 

~ i 
II Measurements were continued until the rate of infiltration stabilized. 

,._ II 
' 

II I, 

~-
,, 

II 
;·.e 

II 
I 
I 

~-
II 
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4.1.2 Ground-Water Investigation 

.. Seventeen observation wells were drilled by percussion methods to 

investigate the near-surface geology and ground-water hydrology at the 

site. Permits to drill these wells were issued by the New Mexico 

- State Engineer. Original plans envisioned as many as 20 to 25 wells 

being drilled. However, fewer wells were found to be necessary to ade-- quately describe the hydrogeologic conditions. The wells ranged in 

depth from 45 to 163 feet and were drilled either at 8 or 10 inches in ... diameter. A total of 1,505 feet of drilling was completed. Four-

·- inch diameter PVC casing was installed in each well and included a .. 
perforated section at the desired depth interval. Approximately two ·- feet of PVC casing were allowed to extend above ground level and the 

:·- bottom end of the casing was plugged. The annular space between the 

, .. PVC casing and the wall of the boring was packed with gravel opposite 

-- the perforations and for a distance of several feet above the top of 

the perforations to allow for sett!einent. A Quick-Gel bentonite seal 
~-

: .. was emplaced above the gravel pack for an interval that varied from 

5 to 15 feet among the several wells. The bentonite was followed 

•• either by sand concrete or by cement grout which extended to the 

'- ground surface. Grout emplacement was achieved by using a tremie pipe. - Most of the wells which penetrated the sandstone artesian aquifer were :-- inspected by a representative of the State Engineer's office during the 

grout emplacment. 

A protective steel casing 8-5/8 inches in diameter fitted with a 

·- locking cap was installed-over the above-ground extension of the PVC 

casing in each well and was cemented in place. ,--

·-f Dames & Moore 
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The completed well was flushed clean of drilling mud and cuttings 

to permit the inflow of fresh ground water. Measurements of water level, 

water temperature and electrical conductivity were obtained at the time 

of well completion. The water level in each well also was recorded at 

frequent intervals during the remainder of the field program. Records 

of all wells were submitted to the State Engineer on the prescribed forms. 

Collection of ground-water samples for analysis was normally de-

layed until the water table had stabilized. A Kemmerer-type PVC water 

samplerwas utilized which could be opened at any desired depth below 

the water table. Samples were collected near the water table and trans-

£erred to either polyethylene or tinted glass bottles. Containers of the 

latter type were used for samples to be analyzed for hydrocarbons. 

Various methods were utilized to preserve or buffer the water 

samples against changes in composition during the period between collec-

tion and laboratory analysis. 

Samples requiring determinations of TDS, pH, Cl, so
4 

and F were 

packed in ice for shipment. Sulfu~ acid was added to samples collected 

for nitrate analysis. Samples to be tested for Se, Fe, Cr, As, Ca, Na 

and Mn were buffered with concentrated nitric acid to a pH less than 

2.0. Analysis for CN required that a pH of at least 12 be maintained in 

the sample, which was achieved by adding NaOH in controlled amounts. 

4.2 LABORATORY INVESTIGATIONS 

4.2.1 Land Treatment Area 

Samples from the top foot of soil at the five sampling locations in 

the land treatment area were individually analyzed for pH, TOC, EP 

Dames & Moore 

- 6 -



--------------
·--,-l-r-
.illlll ,--·-
~-

,-,. 
( .. 

--,--
' -
~---r ,_ 
Lc 

ii 
~-

II 
I! .. II 

r• ii 
II - !: 

i II 

~ II 
II 
:I -
I 

r 
' 
;. 
'---

toxicity (inorganic), and total metals in the EP toxicity series. EP 

toxicity tests for potentially hazardous inorganic constituents were 

run in accordance with RCRA specifications for As, Ba, Cd, Cr, Cr+6, Pb, 

Hg, Se and Ag. 

Soil from a depth of 12 to 24 inches and from 24 to 36 inches at 

each of the five sampling locations was tested for the same parameters 

as the top 12 inches, with the exception of pH. 

At the center pit location, the samples collected from 3 to 4 feet, 

4 to 5 feet and 5 to 6 feet of depth were analyzed for total chromium. 

A portion of the sample from the top foot of soil at locations 

LF-1 and LF-2 was combined into a composite bulk sample and analyzed 

for grain size distribution (sieve analysis), N, P, cation exchange 

capacity and sodium adsorption ratio. A composite also was prepared 

from the top foot of soil at locations LF-3, LF-4 and OW-4 and similarly 

tested. 

Finally, the in-situ soil samples obtained from 6 to 12 inches of 

depth in LF-1, LF-2 and LF-4, and fr~3 18 to 24 inches in depth in OW-4 

were tested in the laboratory for hydraulic conductivity (permeability) 

and moisture content. 

4.2.2 Ground-Water Investigation 

A suite of parameters was chosen for the chemical analysis of 

ground water which was judged to be adequate to determine its overall 

quality within the confines of the Shell property. In selecting these 

parameters, consideratio.:p -:·'as given to constituents which have been 

present in relatively high concentrations in the effluents discharged 

Dames & Moore 
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to the evaporation ponds as indicated from previous analyses of the 

pond effluent. 

The parameters tested were as follows: 

pH CN Fe Na 

TDS F Cr Mn 

Cl As Pb 

Se Ca 

Water samples from wells constructed in the immediate area of the 

refinery and product storage tanks were analyzed additionally for im-

miscible hydrocarbons such as grease and oil which possibly could have 

reached the water table from surface spills of diesel oil, fuel oil or 

gasoline. 

5.0 RESULTS 

5 .1 LAND TREATMENT AREA 

5.1.1 Soil Characteristics - Physical 

The land treatment area is underlain by silty clay which extends 

below the five-foot depth of excavation in four of the five test pits 

and to a depth of about 25 feet in the center test pit (OW-4). The 

upper three to four feet of clay contains closely spaced herbaceous 

roots and dessication cracks. Logs of the test pits are presented in 

Appendix A-1. Gradation curves representing composites of the upper 

one foot of soil are slicr~.;n on Plates 3-A and 3-B. 

Below 25 feet of depth, the clay grades to variably decomposed 

sandy shale which extends nearly to 100 feet. From 90 to 100 feet the 
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shale becomes calcareous and at 100 feet, a fine-grained sandstone is 

encountered. 

The water table in OW-4 stabilized at about 29 feet below ground. 

In parts of the land treatment area devoid of dessication cracks, the 

infiltration capacity of the surficial soils is estimated to be on the 

order of 1 to 3 inches per hour or 5 to 20x10-4 centimeters per second 

(em/sec). These estimates are based on infiltrometer tests conducted at 

three locations (LF-2, LF-4 and OW-4). The test results are shown on 

Plates 4-A through 4-C and in Table 1-A. 

Based on laboratory permeability tests, the vertical hydraulic con

-S 
ductivity in the upper two feet of soil is on the order of 2.2xl0 em/sec 

and the moisture content averages 9.8 percent (Table 1-A). 

5.1.2 Soil Characteristics - Chemical 

The results of chemical analysis of the soils in the land treat-

ment area are given in Tables 1-A an~-B. These analyses represent 

background conditions. Copies of the laboratory reports are presented 

in Appendix B-1. 

The pH of the top foot of soil ranged from 8.4 to 8.9 at the five 

sampled locations. Total organic carbon in this depth interval ranged 

from 4,700 to 4,800 micrograms per gram (ug/gm). Two soil composites 

from the top foot possessed an average cation exchange capacity of 43.3 

milli-equivalents per hundred grams (meq/lOOgm) and a sodium adsorption 

ratio ranging from 9.5 to 18.4. Nitrogen content varied from 420 to 

540 ug/gm and phosphoru~~~Qntent was 180 ug/gm in the top foot of soil • 

In the second and third foot of soil, the total organic carbon 

content was 4,700 ug/gm in all but one sample (LF-3 from 2 to 3 feet). 

Dames & Moore 
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TABLE 1-A 

SUMMARY OF SOILS ANALYSES 

LAND TREATMENT AREA 

I' 

I J 
' 
I I I I I I; I I I f I I 

2J SAMPLE CEClJ SARlJ SIEVE KF ~§.) NITROGEN PHOSPHORUS LOCATION ANALYSIS (ug/gm).!J 

Composite 

J.,F-1 + LF-2 

0-12" • ., 420 
, I 

Composite 

LF-3 + LF-4 + OW-4 

0-12" 540 

LF-1 

6-12" 

LF-2 

Surface 

6-12" 

LF-4 

Surface 

6-12" 

OW-4 

Surface 

18-24" 

.!J Micrograms/gram 

~C&tion exchange capacity in meq/100 grams 

~Sodium adsorption ratio 

(ug/gm) 

180 

180 

~ 

43.9 9.5 iJ 

42.8 18.4 i) 

!±1 See Plate 3 

~ Field infiltration capacity 

~Laboratory permeability (vertical) 

- (em/sec) (em/sec) 

1. 9xl0 -5 

4xl0-4 

1. 6x10 -5 

18xl0-4 

2.2xl0 -5 

9xl0-4 

3.2x10 -5 

~Moisture Content 
(% of dry weight) 

I t 

I 

MC .zJ 

I 

10.2 

9.3 

9.1 

10,1 I 
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SAMPLE 
pHl.J TocZ-l LOCATION 

LF-1 
-0-12" 8.6 4800 

EP Toxicity 
(RCRA limits) 

Total Metals lJ 
12-24" - 4700 

EP Toxicity 
Total Metals 

24-36" - 4700 
EP Toxicity 
Total Metals 

LF-2 
--o:-12" 8.4 4800 

EP Toxicity 
Total Metals 

12-24" - 4700 
EP Toxicity 
Total Metals 

24-36" - 4700 
EP Toxicity 
Total Metals 

LF-3 
--o:-12" 8.9 4700 

EP Toxicity 
Total Metals 

12-24" - 4700 
EP Toxicity 
Total Metals 

24-36" - 4800 
EP Toxicity 
Total Metals 

LF-4 
--o:-12" 8.7 4800 

EP Toxicity 
Total Metals 

12-24" - 4700 
EP Toxicity 
Total Metals 

24-36" - 4700 
EP Toxicity 
Total Metals 

OW-4 
--o:-12" 8.5 4800 

EP Toxicity 
Total Metals 

12-24" - 4700 
EP Toxicity 
Total Metals 

24-36" - 4700 
EP Toxicity 
Total Metals 

36-48" 

48-60" 

60-72" 

!JStandard units 

TABLE 1-B 

SUMMARY OF SOILS ANALYSES 

LAND TREATMENT AREA 

(in milligrams/liter except as noted) 

As Ba Cd Cr ci6 
Pb 

<0.01 <10 0.002 <0.001 <0.01 ., 0.001 
(5) (100) (1) (5) (5) (5) 
20 980 0.2 34 c 1 26 

<.0.01 <10 0.001 <0.001 <0.01 0.003 
50 970 0.2 34 1 27 

<0.01 <10 0.001 <0.001 <0.01 0.002 
50 860 O.i 34 <1 24 

<0.01 <10 0.001 <0.001 <0.01 0.001 
40 970 0.2 29 <l 28 

<0.01 <10 0.002 1<0.001 ""'0.01 <0.001 
50 1,100 0.3 39 1 26 

<0.01 < 10 <' o. 001 <0.001 -<0.01 0.002 
50 940 0.1 36 c:l 23 

<0.01 <10 0.002 <0.001 < 0.01 <0.001 
40 1,000 0.4 34 1 26 

c:.O.Ol <10 0.002 .. 0.001 <0.01 < 0.001 
50 970 0.2 ~ <1 24 

<0.01 ""10 0.002 1<0.001 <0.01 0.001 
40 870 0.2 40 -<1 26 

f<0.01 ""10 0.001 1<0.001 cO.Ol <0.001 
50 880 0.2 36 c::1 29 

-=0.01 <:: 10 < 0.001 <0.001 <0.01 <:0.001 
50 11,000 0.1 33 <1 23 

<0.01 -<::10 0.002 <0.001 <0.01 0.002 
50 880 0.2 23 2 28 

<0.01 <10 0.001 "'0.001 c::O.Ol 0.003 
40 930 0.2 30 <l 29 

<0.01 <10 <0.001 <0.001 < 0.01 0.003 
50 970 <0.1 34 .. 1 23 

<0.01 <: 10 < 0.001 0.001 <0.01 <0.001 
50 890 0.3 29 <1 25 

20~ 
·~ ·- 20~ .. 

30~ 

Hg Se Ag 

<0.0004 0.01 <0.01 
(0.2) (1) (5) 

0.04 <1 7.8 

<0.0004 <0.01 <0.01 
<0.04 <1 <1.0 

<0.0004 <0.01 <0.01 
0.05 <el 2.2 

<0.0004 <0.01 <0.01 
<0.04 <1 2.0 

<0.0004 <.0.01 <0.01 
0.1 <1 1.4 

<0.0004 <0.01 <0.01 
... 0.04 -<1 <1.0 

<0.0004 <.0.01 <O.Ol 
<0.04 < 1 <1.0 

< 0.0004 <0.01 .., 0.01 
0.9 <1 <1.0 

fc= 0.0004 -<0.01 <0.01 
0.04 c::l <1.0 

-<0.0004 <.0.01 <0.01 
<0.04 <1 2.7 

... 0.0004 <0.01 <0.01 
0.09 c::l <1.0 

< 0.0004 <0.01 <0.01 
0.05 <1 <1.0 

c0.0004 <0.01 <0.01 
<0.04 <1 <1.0 

<0.0004 <0.01 <0.01 
0.05 <1 3.2 

-<0.0004 <0.01 <0.01 
<0.04 <1 <1.0 

~Total ors;.tanic c~rl,,n in micrograms/~ram 
lJTotal metals in all cases are rep~rtrd in 

micrograms/gram 

~micrograms/gram 
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In the fourth, fifth and sixth foot of soil at the center pit lo-

cation, total chromium was 20 to 30 ug/gm. 

5.2 GROUND-WATER INVESTIGATION 

5.2.1 Site Geology 

The property is underlain by the Chinle Formation. According to 

the drillers' logs for Water Supply Wells 1 and 2, the Chinle is about 

730 feet thick at the site. Samples from the obserVation wells show 

that the upper 10 to 50 feet has weathered extensively and consists of 

reddish-brown silty clay or silty fine sand. The silty clay occurs in 

the vicinity of the evaporation ponds, and the silty fine sand occurs 

in the main plant area and near OW-11. 

The silty fine sand in the main plant area is believed to be the 

weathered equivalent of the Sonsela Sandstone which has been mapped by 

others as the geologic unit comprising the bluff area. The Sonsela 

Sandstone here is an erosional remnant and does not extend below the 

ground surface beyond the bluff • 

Unweathered bedrock consists of interbedded shale and sandstone. 

The uppermost bedrock unit is reddish-brown silty shale with some fine 

sand, which grades gray or brown with depth. It ranges up to about 

110 feet thick. A discontinuous two-foot sandstone lense was found in 

this unit in some borings. Underlying the shale is a gray to brown 

fine- to coarse-grained sandstone, which henceforth will be referred to 

as the "near-surface a~ai-fer". It can be easily traced in the obser-

vation wells and ranges from 12 to 30 feet thick. Below the near-

surface aquifer is gray or reddish-brown silty shale with some fine 
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sand. None of the observation wells completely penetrated this unit. 

The strike of the bedrock ranges from North 33° East to North 48° 

East and the bedrock dips between 1.4 and 2.7 degrees toward the north-

west in the direction of the San Juan structural basin. Logs of the 

observation wells are provided in Appendix A-2. Cross sections through 

the plant area are shown on Plates 5-A and 5-B. 

5.2.2 Site Ground-Water Hydrology 

5.2.2.1 Physical Characteristics 

For purposes of this report, only the hydrogeologic conditions to 

a depth of about 150 feet need to be considered. The near-surface 

aquifer, which was described in the previous section, occurs within 150 

feet of the ground surface in the plant vicinity and would be the first 

aquifer to receive any contamination emanating from plant activities or 

other surface sources. 

Ground water occurs under both artesian and water table conditions 

in the plant vicinity. Artesian conditionsexist in the near-surface 

aquifer northwest of the plant where ground water rises more than 100 

feet (OW-2) above the aquifer. The amount of rise decreases toward 

the southeast (up dip) and at OW-11, the water table was about 10 feet 

above the top of the aquifer on January 5, 1981. The area of direct 

recharge for the near-surface aquifer is estimated to be more than one-

half mile south of the plant area. 

In the shale which~verlies the near-surface aquifer, water table 

conditions exist, as at OW-3, OW-7 and OW-24. Recharge to the weathered 

shale is maintained principally by surface infiltration and perhaps to 

Dames & Moore 
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--- some degree by upward leakage from the near-surface aquifer. 

Plate 6 shows the site ground-water elevations measured on 

- January 5, 1981. These data are also summarized in Table 2. The - ground-water table is influenced by local topography and the bedrock -
attitude. It is highest immediately beneath the plant, which is lo-

·- cated on a topographic high. From the plant, the ground-water table 

·- ': - slopes toward the northwest at one to two degrees (about 0.02 feet/foot), 

··- which is approximately the same as the dip of the bedrock. The slope ·-
r··~ 

decreases beneath the evaporation ponds to less than one degree (less 

·- than 0.02 feet/foot) toward the northwest. Based on the average grad-

ient of the water table and estimates of shale permeability calculated ,. 
from limited water level recovery data, the rate of ground-water move-- ment is on the order of 0.4 feet/year, to the northwest . 

•• 

5.2.2.2 Chemical Characteristics 

:• 
The ground water in each obse~~tion well was analyzed chemically 

for selected naturally-occurring constituents as well as for potential 

contaminants from the refinery and its disposal areas. The results of 

these analyses are given in Table 3. 

Well OW-11, the farthest upgradient well, is believed to represent 

: ... 
approximate background water quality conditions. Elevated levels of 

fluoride appear to exist in several wells on the property. Chromium is 

above background range in OW-17, and in OW-20 exceeds the drinking water 

standard. Lead is close to the drinking water standard in OW-12, OW-13, 

OW-20 and OW-24. In OW-)1. lead is ten times the standard. 

OW-17 and OW-20 appear to be contaminated wells. Some trace of 

contamination also may be present in OW-12, O'i-l-13 and OW-24. These 

Dames & Moore 
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COORDINATES l.) 
NANE 

NORTH WEST 

OW-l 3190 5150 

m~-2 5985 5125 

• OW-3 5855 4220 

OW-4 
. ., 

4960 3565 : i 
ow-5 4325 2970 

• OW-7 3875 3740 

OW-9 2215 3445 

OW-10 2710 3470 

OW-11 1365 1455 

OW-12 4490 1540 

OW-13 4790 970 

OW-14 4245 495 

OW-16 3800 1365 

OW-17 3885 1195 

OW-18 3955 1020 

OW-20 2965 410 

•OW-24 5475 3875 

--- ---

~Estimated- survey required 

1JLast measurement Jan.S, 1981 

TABLE 2 

SUMMARY OF WELL DATA 

GROUND .lJ AQUIFER1J!!.J 
. ~ 

TOTAL DATE DEPTH OF ELEVATION 

DEPT II INTERVAL \~ATER WATER 
ELEVATION (ft) COMPLETED 

(ft) TABLE TADLE · 
(ft) (ft) 

6868 99.5 11/10/80 86-98 6.4 6861.6 

6871 163 10/31/80 143-162.5 31.2 6839.8 

6876 67 11/04/80 - 34.4 6841.6 

6881 102 11/07/80 100-102 29.2 6851.8 

6882 92 11/12/80 82-92 16.2 6865.8 

6872 70 11/18/80 - 6.7 6865.3 

6873 
~ 

60 11/21/80 23-46 0.6 6872.4 

6872 68 11/25/80 34-63 1.7 6870.3 

6923 150 12/30/80 30-40 20.2 6902.8 

6939 145 12/15/80 104-143 47.3 6891.7 

6914 108 12/10/80 70-104 23.2 6890.8 

6923 45 12/17/80 39-45 25.8 6897.2 

6942 55 12/02/80 47-50 26.8 6915.2 

6941 so 1/03/81 40-42 31.8 6909.2 

6932 82 12/04/80. 61-82 - ? 

6961 83 12/19/80 70-82 50.2 6910.8 

6878 65 1/02/81 - 32.5 6845.5 

1,505 

--- -- _____ _:__ ------~ __ ..__ 

~ . 
Depth ~nder1ined is maximum depth of well 

.iJ Does not include zones of sandy shale below 

I . 11 
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OBSERVATION pll!J 
WELL 

iOW-1 7.8 

OW-2 ·l. 6 . 

OW-3 1. 7 

OW-4 8.1 

OW-5 

OW-7 8. 1 

OW-9 7.8 

OW-10 7.6 

OW-11 7.8 

OW-12 7.5 

OW-13 8.5 

OW-14 7.3 

OW-16 7.6 

./ OW-11 7.4 

/ OW-20 11.6 

OW-24 7.8 

NIPDWR?J 

psowsll 

'" I I lilt II' II f I I I I I I I I I I I I t· I I I I I I~ ~--11 

TDS C1 504 

776 28 167 

856 39 16 

876 36 79 

7H 57 188 

717 21 166 

1060 56 391 

1030 79 331 

935 88 196 

746 120 100 

659 19 207 

839 210 104 

799 230 15 

818 86 319 

841 100 214 

784 33 72 

500 250 250 

!J Standard units 

CN 

<0.1 

<0.1 

<0.1 

<0.1 

TABLE 3 

SUNHARY OF GROUND-WATER CliENICAL ANALYSES 
(in milligrams per liter except as noted) 

F N0
3 

Se Fe Cr As 

0. 55 o.s <0.01 0.07 0.007 <0.01 

1.6 0.1 0.01 1.1 0.003 <0.01 

1.4 <0.1 <0.01 1.8 0.007 <0.01 

1.0 0.2 <0.01 0.1 0.005 <0.01 

Ca 

7.6 

20 

3.4 

14 

(well incorrect y completed for collection of grnund wnt r snmp1 ) 

<0.1 0.37 <o .1 (0,01 0.3 0.003 <0.01 34 

<0 .1 0.8 0.~ <0.01 0.02 0.004 <0.01 19 

< 0.1 o. 6 4 0.3 0.01 0.6 0.002 <0.01 17 

<0.1 0.20 1.8 <0.01 0.3 0.003 <0.01 11 

< 0.1 0.52 0.1 <0.01 0.7 0.004 <0. 01 11 

<0.1 1.0 <.0.1 <0.01 0.6 0.009 <0. 01 6.5 

<0.1 0.62 0.2 <0.01 0.2 0.008 <.0.01 34 

< 0.1 0.9 3.7 0.01 1.0 0.003 0.03 24 

<0.1 0.47 0.8 <.0.01 0.5 0.02 0.02 400 

<0 .1 0.40 1.3 (0.01 0.3 0.1 <0.01 6.6 
~ 

<.0.1 o. 70 o.s <0.01 0.2 0.001 <0.01 23 

2.4 10 0.01 0.05 0.05 -
0.2 0.3 -

Na Nn Pb 

---·· ---
270 0.04 

390 0.2 

370 0.003 

230 0.07 

270 0.02 

350 0.02 

360 0.03 

380 0.03 0.002 

310 0.08 0.03 

270 0.06 0.03 

290 0.06 0.02 

270 0.06 

250 4.2 9.:1 
320 0.02 0.04 

310 0.3 0.03 

- 0.05 

- 0.05 

lJNat1ona1 Interim Primary Drinking Water Regulations 
~Proposed Secondary Drinking Water Standards 

~Electrical conductivity 

~Hydrocarbons- oil and grease 

TEMP. EC~ IIC~ 
(Co) (umhos) 
--- ---

11 1180 

11.5 1280 

12 1050 

12.5 1575 

10 14 74 

9 1500 

7.1 

13 1150 

11 1425 6.4 

4.0 

11 1400 25.0 

13 1950 5.5 

9 1200 



--- wells should be re-sampled after flushing to ascertain whether the 

- results indicate ground-water contamination, sample contamination, or 

..... possible errors in analysis. - Most of the wells discussed above tap the near-surface aquifer ,..., 

- in the vicinity of the plant area. The wells in the pond area and down-

- gradient from it exhibit no clear evidence of contamination in the near-

~- surface aquifer. However, these wells should be analyzed for lead. {-
Wells OW-3, OW-7 and OW-24 penetrate only the shale above the ,_ 

near-surface aquifer. With the possible exception of lead in OW-24, 
I !liM 

'• these wells show no indication of being contaminated. 

~.- In the wells closest to the refinery product treatment and stor-- age facilities, no evidence of appreciable hydrocarbons was found at 

:• the water table. However, gases of as yet undetermined composition - were present in OW-14 and OW-20. The nature and source of these gases 
r• 
' 

'* should be determined. Other wells completed in this area also should 

:- be checked for such gases. 

:.. 
In about 1970, Shell Oil Comp9QY installed 58 shallow monitor 

~ 

wells at the Ciniza property. Most of these wells were spaced at 
;. 

intervals of a few tens of feet along the toes of the dikes bounding 
~-

' :. the evaporation ponds on the west and south. Depths below ground 

filii!" ranged generally from 5 to 10 feet. The well casings extended above 

- ground in most cases from 1.5 to 4 feet. When water levels in these 
!IIIIi!! ! 

wells were measured on September 30, 1980, 24 were found to be dry. In -
lllllll 

the other wells, the depth of the water ranged from about 1 to 9 feet 

i .. below ground. Because geologic logs were not available, and because 

'- the method of well completion and present condition were unknown, water 
C'!""' --- samples from these wells were not collected for analysis. Samples -- II 

- !I 

!I -
analyzed from three of these wells in December, 1976, indicated that 

Dames & Moore 
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-
the water in some of the wells was contaminated. Based on the more 

'1111111 recent drilling completed as part of the program described herein, it 

- is fairly certain that all of the original 58 monitor wells penetrated - only clay or weathered shale, and not an aquifer. It is probable that -·- the contaminated water in these wells originated from seepage entering 

,_ the well from the ground surface, and in some cases, from the ponds. 

·-.... 6.0 CONCLUSIONS -- 6.1 GENERAL 

- The primary objective of this investigation has been to comply 

·- with provisions of the Resources Conservation and Recovery Act of 1976 

- (RCRA), whose aim is to protect the nation's water resources from con-.. 
tamination. Generators of hazardous waste materials must satisfy -·- regulations which require a thorough knowledge as to the chemical nature 

·- of the waste products, an understanding of the geohydrologic system which .. would be susceptible to contamination from these products, and an _,._. 

effective means of monitoring hazardous waste facilities to detect 
:1111111 

possible changes in the unsaturated zone or in ground water resulting ·- from such operations. 

6.2 GEOHYDROLOGIC REGIME 

Based on the results of the present investigation, the physical 
r-
J 
1.1111111 

aspects of the geohydrologic regime at the Ciniza Refinery are now fairly 

well understood. 

Some contamination appears to exist in five of the observation 

wells, and in two of these wells, one constituent exceeds the Primary 

Dames & Moore 
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--- Drinking Hater Standard. Four of the five contaminated wells, including 

- the two wells which exceed the standard, are located near the main plant 

- and tank storage area and penetrate the near-surface aquifer. -
,. - Unless the wells were inadequately flushed following their comple-

- tion, or the samples were inadvertently contaminated, it must be assumed 

,--- that seepage from the plant has reached the near-surface aquifer. The - mechanism responsible for this condition if it actually exists is not 

.... - clear, considering the amount of hydrostatic head in the aquifer and the 

.... presence of overlying layers of low permeability clay and shale . 

- In the following section, recommendations are offered to confirm 

- whether contamination is actually present in the aquifer or only ap-- parent due to other causes. 

""" - The system of observation wells installed during this program can 

.. be utilized for future monitoring or ground-water conditions at the 

- plant, although their main purpose was to gather baseline geohydrologic .. information. Evaluation of these data has indicated certain other - locations in the general plant area whi-ch would be useful as monitoring 
ijii - sites but which are not essential for RCRA compliance. 

liili'i .. 6. 3 LAND TREATMENT 

""" - In addition to overall ground-water characterization and monitoring 
.... - at the Ciniza plant, the land treatment program undertaken by Shell Oil 

"""' 
Company comes under the purview of the RCRA regulations. Paragraph 

-- I! 
""" 

,I ,, 
" - !! 
II 
11 

265.278 of Subpart M of the Interim Status Standards (Appendix C) sets 

forth the requirements fQ~-~nterim Status compliance in a land treatment 

j: .. :I ,, .. , !I 
'I ,, 
:I 
II 

l!l1illr 

il -.; I' 
II 
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area. Pursuant to this regulation, our studies evaluated the baseline 

or background physical and chemical characteristics of the soil and 

rock meterials in the unsaturated zone as well as the ground-water depth 

and quality. Also, a generalized plan was prepared for monitoring the 

unsaturated zone. This plan has been refined based on data obtained 

during the investigative program. In the land treatment area, 29 feet 

of low permeability clay and decomposed shale comprise the unsaturated 

zone above the water table. The water table itself is the piezometric 

surface of the near-surface (uppermost) aquifer, which lies below 100 

feet of depth in this area. 

No evidence of contamination in EP metals was detected in the 

surficial soils or the ground water beneath the land treatment site. 

OW-4 was not analyzed for lead, however, and there is an indication of 

slight lead contamination (0.03 mg/1) in OW-24 which penetrates the 

shale a few hundred feet downgradient (north) from the land treatment 

area. 

The hydrostatic pressure head of the aquifer at this location is 

71 feet above the top of the formation, thus affording little oppor-

tunity for the entry of contaminants even if they succeeded in reaching 

the base of the unsaturated zone. In our opinion, the near-surface 

aquifer is effectively isolated from any surface soil contamination 

which may result from land treatment operations due to the low per-

meability and chemical absorptivity of the natural medium which overlies 

the aquifer and to the substantial piezometric head above the aquifer. 

- 20 -
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7.0 RECOMMENDATIONS 

7.1 GROUND-WATER MONITORING PROGRAN 

7.1.1 Existing Wells 

Sixteen observation wells are now available for monitoring ground

water conditions at the Ciniza Refinery. Several of these wells should 

be used for future quality sampling and water table measurement. 

A small submersible pump of about 10 to 15 gpm capacity at a lift 

of 150 feet (approximate maximum depth to the top of the perforations) 

should be appropriate for flushing the monitor wells and obtaining samples 

for analysis. The pump should fit in the 4-inch PVC casing and its intake 

should be set just above the top of the perforated section. A pump 

setting at the bottom of the perforated section would be preferable but 

the wells have not been completely surge developed or properly screened. 

Pumping from this lower position would be more likely to induce sand 

inflow which, in time, could fill the perforated section. This problem 

may still occur even with the recommended pump setting, because the ob

servation wells were not designed as permanent monitor wells. 

The wells should be pumped until approximately three equivalents of 

the well volume below the water table have been removed. This process 

will serve to flush the formation and to clean the pump of possible 

contamination from the previous well sampled. An additional precaution 

would be to wash the pump with uncontaminated water after each sampling 

before installing it in the next well. A final washing at the conclu

sion of the sampling seq~~~~e would also be desirable before placing 

the pump in storage. 

- 21 - Dam~s & Moore 
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In the wells penetrating the near-surface aquifer, recovery time 

between pumping stages should be reasonably short. Wells completed in 

the shale, however, will require a much longer recovery period between 

pumping stages . 

Each well should be allowed to recover after pumping before a 

sample is taken. One or two liter samples should be collected for each 

type of preparation required, using the appropriate container and pre-

servation method described on Page 6. 

Evidence of contamination was found in wells OW-12, 13, 17, 20 

and 24. These wells should be re-sampled as soon as possible to confirm 

the preliminary results. In addition, wells OW-l through OW-10 should 

be analyzed for Pb. 

It is further recommended that wells OW-l, 2, 3, 4, 12, 17 and 20 

be sampled every three months and the depth of the water table recorded. 

+6 
The samples should be analyzed for Cl, Fe, Mn, Na, so

4
, Cr, Cr , Pb, F, 

As, Se, Cd and Ba. Some of these analyses may be discontinued after 

several samplings. Eventually, certaiu wells may be omitted or their 

sampling frequency extended. 

7.1.2 Additional Monitor Wells 

For the overall refinery complex, we believe that the existing net-

work of observation wells will serve adequately for future monitoring. 

Within the complex, however, the land treatment area has been des-

ignated as a hazardous waste facility under the RCRA criteria. As such, 

it must be considered separa~ely from the other portions of the plant in 

determining the need for additional monitor wells. Monitoring of the 

land treatment facility is discussed in the next section of this report. 

Dames & t~oore 
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7. 2 LAND TREATMENT AREA MONITORING PROGRA"-~ --- 7.2.1 Monitor Wells 

-- RCRA rules require that the uppermost aquifer beneath a hazardous 

waste facility be monitored with at least three downgradient wells and -- no less than one upgradient well. If adequate hydrogeological justifi-

- cation can be provided that there is low potential for the migration of - contaminants from the hazardous waste facility into this aquifer, a - waiver of the monitor well request can be granted. -- In the present case, the extra monitor well (OW-4) in the land 

- treatment area shows no evidence of contamination with the possible 

- exception of fluoride. However, OW-4 would not be expected to show such - contamination, in view of the recent start-up date of the facility. -- Due to the 71-foot confining head above the aquifer infue land 

- treatment area and the 100-foot layer of clay and shale overlying the 

aquifer, it is our opinion that the li~lihood of contaminant migration 

·- into the near-surface aquifer from the land treatment facility is 

minimal. We therefore believe that the facility should be exempt from -- the four-well minimum monitoring requirement prescribed under RCRA. 

- However, we recommend that one monitor well be completed north of 

the land treatment area as shown on Plate 1. The well should be ex-

- tended to a depth of five feet into the shale below the aquifer. 
IIIII 

Sampling of the proposed monitor well should be on a quarterly -
-- basis and the samples should be analyzed for the same parameters listed 

- in Section 7.1.1 for the selected existing wells. 
"'-'!"'"" --·- OW-5 cannot be utilized effectively to monitor ground-water con-- ditions in the near-surface aquifer upgradient from the land treatment -

- 23 -
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facility. Although OW-5 did penetrate the aquifer, problems developing 

during construction of this well resulted in the perforated casing 

being dislocated from the aquifer position. 

RCRA regulations specify certain substantiating data which must be 

provided by the operator of a hazardous waste facility which justify an 

exemption from the monitor well requirement. Tbese data must include an 

evaluation of the water balance factors (hydrologic budget) and other 

characteristics of the facility. Some of the required information has 

been provided in this report. A water balance study lies outside the 

present scope of work, as does an assessment of current water use down

gradient from the Ciniza Refinery. 

7.2.2 Unsaturated Zone Monitoring 

Paragraph 265.278 of the RCRA regulations stipulates the require

ments for monitoring the unsaturated zone beneath a land treatment facility. 

The soils must be monitored using soil cores, and soil pore water must be 

monitored using devices such as lysimeters. 

At least one soil core should be collected beneath the area where 

land treatment was first commenced. In addition, one or more soil cores 

should be recovered approximately midway between the oldest part of the 

treatment area and its active perimeter. 

After the sampling site is cleaned of disturbed soil material, a 

shallow pit about three feet in diameter and two feet deep should be ex

cavated and cleared of loose soil. A soil auger should then be utilized 

to collect one sample fro~ three to four feet of depth and one sample 

from five to six feet. The pits should be backfilled with uncontaminated, 

low permeability soil which is compacted in place. 

Dc.mes & Moore 
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Due to the low permeability of these soils, core sampling more 

frequently than every three months appears unwarranted. The samples 

should be analyzed for the EP metals and total organic carbon in the same 

fashion as done for the present survey. 

As the treated perimeter advances, new locations for taking soil 

cores should be selected. The locations of the coring sites should be 

indicated on a map of suitable scale. 

Lysimeters should be utilized for sampling soil pore water, al

though we anticipate that collection of sufficient pore water for 

analysis will be difficult in the low permeability soils present under 

the land treatment area. 

We believe that initially, two lysimeters would be sufficient. These 

devices would be installed at a depth of five feet in the same general 

locations as the coring sites. Honitoring of the lysimeters would be 

conducted at three-month intervals. 

At about six-month intervals, if the treatment perimeter has ad

vanced sufficiently, at least one new-Jysimeter installation should be 

emplaced and the monitoring continued according to the same schedule 

observed for the initial lysimeters. 

Over a period of years, selected lysimeters comprising the entire 

network can probably be abandoned. 

The procedure for installing and sampling lysimeters involves de

tails which are not presented in this report. 

As in the case of the soil cores, samples of pore water from the 

lysimeters should be analyzed for the EP metals and total organic 

carbon. ...- --
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-+-
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TEST SITE 

PROPOSED MONITOR WELL 
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L___j 

INDICATES CROSS SECTION LINE 
SEE PLATES SA AND SB 

33 1 34 
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SECTION CORNER 

SCALE 
500 -----FEET 

1000 

BASE MAP REFERENCE: MASTER PLAN, CINIZA 
REFINERY, GALLUP, NEW MEXICO, SOUTHWESTERN 
ENGINEERING COMPANY, ZZ-02-122-EP, REVISION 
8-6-71. EVAPORATION POND BOUNDARIES ARE 
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Explanation: 

Qal 
Alluviun 

Unconsolidated sand, silt, and clay with lenses 
of fine gravel. Yields are erratic, but can 
be 50 gpm or more where alluvium is thick and 
contains a relatively high proportion of 
gravel. 

~eu ~em ~el ~es 

Reu 

~em 

Rel 

kes 

Chinle Formation 
Rocks above Sonsela Sandstone Bed, slit

stone and mudstone with coarse-grained 
sandstone lenses. Not known to yield water 
to wells within study area • 

Sonsela Sandstone Bed, crossbedded 
sandstone and pebble conglomerate. Yields 
a small amount of poor-quality water to 
wells within study area. ~~ -~ 

Rocks between Sonsela Sandstone Bed and 
Shinarump Mem~er, siltstone and mudstone. 
Yields a small amount of poor-quality water 
to wells within study area. 

Shinarump Member, sandstone and 
conglomerate with minor claystone. Yields 
as much as 70 gpm of good-quality water; 
wells tapping the Shinarump Member generally 
also tap the Glorieta Sandstone. 

. ,. J't;-- ............. 
) .......... 

•' 

. . . 
r' 

--

SCALE 
0 20'00 40CJO ------

FEET 
MAP REFERENCE: MODIFIED FROH SHOMAKER, 1971. 

PREPARED 
FOR Shell Oil Co. 

REGIONAL 
GEOLOGY MAP 

ev Dames & Moore Plate 2 
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DEPTH 

~F-1+LF-~ 0-1211 

COMPOSITE 

U.S. STANDARD SIEVE SIZE 

3" 2" 1.5" 3/4" 3/8" 4 8 16 30 50 100 200 
I II II I I I I 

I I I I : I I ~ 
I I I I I I I ~ 
I I I I I 1 I 
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I I I I I I II 

I I_ I 1 I I I 
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I .I 
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I I I I 
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II !J I I I 
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I 

:1 I I I I 

100 10 1.0 0.1 
GRAIN SIZE IN Ml LLIMETERS 

I GRAVEL I SAND I 
I COARSE FINE (COARSE( MEDIUM I FINE I 

CLASSIFICATION NAT.WC 

CL !siLTY CLAY (17.0% SAND) 

GRADATION CURVE 

' ,.~ 

LL 

' 

' 

' 
I 

I 

I 

0.01 0.001 

SILT OR CLAY I 
PL PI 

• 

i 

SIEVE ANALYSIS 
0.2% 0.25-0.50 mm 
1.0% 0.10-0.25 mm 
15.8% 0.043-0.10 mm 
83.0~ LESS THAN 0.043 mm 
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DEPTH 

0-1211 

I I I I I I 1'.1 I I I I I I I i• I t I I r 1 r ., r .1· I I 

U.S. STANDARD SIEVE SIZE 

3" 2" 1.5" 3/4" 3/8" 4 8 16 30 50 100 200 
I II I I I r-~ .... 
I I I I I " I I I I I II I 
I I I I I I 
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100 10 1.0 0.1 
GRAIN SIZE IN MILLIMETERS 

I uRAVEL I SAND I 
I COARSE FINE (COARSE( MEDIUM I FINE I 

CLASSIFICATION NAT.WC 

CL _lSILTY CLAY (25.0% SAND) 

GRADATION CURVE 

~. 
~, 

LL 

I 

0.01 0.001 

SILT OR CLAY I 
PL PI 

SIEVE ANALYSIS 
2.4% 0.25-0.50 mm 
5.7% 0.10-0.25 mm 
16.9% 0.04)-0.10 mm 
75.0% LESS THAN 0.043 mm 

~L-----------------------------------------------------------------------------------~ 
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SECTION A-A' 

6900 NORTHWEST 

z 6850 
0 

1-
<t 
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-1 ..... 
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!;i 6800 
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0::: 
::::> 
tf) 

c 
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SECTION 8-8' 
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SH 
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OW-4 

1 

ss 
NEAR-SURFACE AQUIFER 

SCALE 
0 250 500 
-----~ 

FEET 
VERTICAL EXAGGERATION: 10X 

SOUTHEAST 

~~~ 
~ss 

N:J7ES: 
1. SEE PLATE 1 FOR CROSS SECTION LOCATIONS . 
2. SOIL AND ROCK CONDITIONS SHOWN EXIST ONLY AT 

BORING LOCATIONS. CONTACTS ARE INTERPOLATED, AND 
CONDITIONS BETWEEN BORINGS MAY BE DIFFERENT ThAN 
SHOWN. 

3. GROUND WATER LEVELS ARE I NO I CATED BY 1 AND 
WERE MEASURED ON JANUARY 5, 1981. 

EAST 

OW-20 

FILL m 
-~ 

SH 

PREPARED 
FOR Shell Oil Co. 

CROSS SECTIONS 
A-A' AND 8-8' 
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SCALE 
250 500 _____ .__. 

FEET 
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F===l 

ss 
... -1 
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VERTICAL EXAGGERATION: 10X 

li:JTES: 
1. SEE PLATE 1 FOR CROSS SECTION LOCATIONS. 
2. SOIL AND ROCK CONDITIONS SHO~N EXIST ONLY AT 

BORING LOCATIONS. CONTACTS ARE INTERPOLATED, AND 
CONDITIONS BETWEEN BORINGS HAY BE DIFFERENT THAN 
SHOWN. 

3. GROUND IJATER LEVELS ARE INDICATED BY 1 AND 
WERE MEASURED ON JANUARY 5, 1981. 
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SS/MS 
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PREPARED 
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SH 

Shell Oil Co. 

CROSS SECTION C-C' 

ev Dames & Moore Plate SB 



" "~ 

• 

" u 

" Iii 

I 

" iii 

"' Jiil • _, 
w 

I 
--· I 

-." • 
--,p!l 
;fl 

-~1 

--.(1 
I 

~- .. 

"" I 
~ 

I 
_pifi, 

w 
,1fiD' 
-u 

-r-'1 

w 
_j 

a:: 
a:: 

...... 

"" 
"' 
1-

~ 

z z 
0 0 
0 0 
0 

*~ 
\.0 

ooow ... 
28 33 
SEWERAGE 

LAGOON 

r~ 
\_ 69oo 

2000\4 + 

3000\4 + 

LAND TREATMENT 
AREA ' 

' 
4000\4 + 

+ 

I ' ' 

z 
0 
0 
0 
..:r 

+ 

+ 

0 

-. ,c_------. 
z 
0 
0 
0 
N 

z 
0 
0 
0 

--~-------+ ~-----

MAIN PLANT AN~ 
TANK STORAGE AREA-

.F.~UB 
~ 

+ 

\ 
I 

~ 

~ 
~ 

~ 
~ 

\ 

313 l.f\ II\ 

c:: c:: 

il:i 
-f-

'~ 

~
-1o ~-a?. 

8 
0 

' + 66> 
~ 

+ 

J 
EVAPORATION 

PONDS 

~WATER SUPPLY ~~WATER SUPPLY \ 
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e OW-5 OBSERVATION WELL 
INSTALLED BY DAMES & MOORE 

WATER 
• SUPPLY 

WELL #1 

A LF-2 

.&. LF-4* 

+ 

WATER SUPPLY WELL 

TEST PIT IN LAND 
TREATMENT AREA 

INDICATES INFILTROMETER 
TEST SITE 

PROPOSED MONITOR WELL 

A A' 
~ 

INDICATES CROSS SECTION LINE 
SEE PLATES 5A AND 58 

33 1 34 

413 
SECTION CORNER 

....6900__. WATER TABLE ELEVATION 
CONTOUR (DASHED WHERE 
APPROXIMATE), BASED ON 
WATER TABLE MEASUREMENTS 
FROM JANUARY 5, 1981. 
10-FOOT CONTOUR.INTERVAL 

0 

SCALE 
500 1000 ------FEET 

BASE HAP REFERENCE: MASTER PLAN, CINIZA 
REFINERY, GALLUP, NEW MEXICO, SOUTHWESTERN 
ENGINEERING COMPANY, ZZ-02-122-EP, REVISION 
8-6-71. EVAPORATION POND BOUNDARIES ARE 
ESTIMATED. 

PREPARED 
FOR Shell Oil Co. 

WATER TABLE ELEVATION 
CONTOUR MAP 

JANUARY 5, 1981 

ev Dames & Moore Plate 6 
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. CL 

LF-1 

DESCRIPTIVE NOTES 

1
. GRAY TO BROWN, Sll TY. FINE SANOY CLAY. DRY, 

LOOSE, VERY SOFT WHEN WET, CLOSELY SPACED 
ROOTS AND DESICCATfON CRACKS 

' i 
I 
I 
I 

I GO>ADE~ oiTH TRACE GRAVEL 

l 

I ~ESICC~':'ION CRACKS GRADE OUl 

I 
~ "ES':' P!: COK'LETEO AT 3.0 FEET ON 10/30/80 

lg 
iJ 

LF-2 

DESCRIPTIVE NOTES 

GRAY TO BROWN, S1L TY FINE SANOY CLAY • ORY, 
LOOSE, VERY SOFT WHEN 11fT, CLOSELY SPACED 
ROOTS AIUl DESICCATION CRACKS 

GRAD£S HARD IIITll TRACE GRAVEL 

Dt:SICCATION CRACKS GRADE DUl 

ROOTS GRACE OUl 

TEST PIT COK'I.ETED AT 3.0 FEET 011 10/30/!ll 

lg 
iJ 

LF-3 

DESCRIPTIVE NOTES 

GRAY TO BR(Tollt, SILTY, FINE SANDY CLAY. LOOSE. 
DI!Y, VERY SOFT WHEN WET. CLOSELY SPACED 
ROOTS AND DESICCATION CRACKS 

GRADES BROWN AND HARD 

ROOTS GRADE OUT 
CAVITY FROM 1.6 TO 2.2 FEET 

Dt:SlCCATION CRACKS GRADE OUl 

TEST PIT COKPLETED AT 3.0 FEET ON 10/30/80 

lg 
iJ 

LF-4 

DESCRIPTIVE NOTES 

GRAY TO BROWN, SILTY. FINE SANDY CLAY, DRY. 
LOOSE. VERY SOFT WHEN WET, CLOSELY SPACf.D 
ROOTS AND DESICCATION CRACKS 

ROOTS GRACING OUT, SOfiE BELOW 3 FEET 
GRADES IHTH TRACE GRAVEL 

DESICCATION CRACKS GRADE OUl 

TEST PIT COK'LETED AT 3.0 FEET ON 10/30/80 

lg 
iJ 

OW-4 

DESCRIPTIVE NOTES 

GRAY TO BROWN • SILTY FINE SANOY CLAY, DRY, 
LOOSE, VERY SOFT WHEN WET, CLOSELY SPACED 
ROOTS AND DESICCATION CRACKS 

GRADES BROWN WITH TRACE GRAVEL 

ROOTS GRADE OUl 

DESICCATION CRACKS GRADE OUl 

TEST PIT COI1PLETED AT 6.0 FEET ON 10/30/80 

PREPARED 
FOR Shell Oil Co. 

LAND TREA T·MENT AREA 
TEST PITS 

ev Dames & Moore Plate A 1-1 
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NOTE: 

APPENDIX A-2 

LOGS OF 

OBSERVATION WELLS 

Numerical sequence is broken because originally planned 
observation well sites were pre-numbered and certain of these 
sites were later deleted from program. 

•'!"" --

Dames & Moore 



---
-
··---
.. ..,. 
;a 

--

·-
:. 

·-
··-

,.,. ,-
.... 
---

COARSIE 
ORAfNED 

lOlLS 

MORE THAN 10'5 
OF MATERIAL IS 
LARGER THAN NO. 
20i5"'Si'E'VE SIZE 

FINE 
GRAINED 

lOlLS 

MORE THAN 50'S 
OF MATERIAL IS 
SMALLER THAN NO. 
~SIZE 

MAJOR DIVISIONS 

0"Avt:L 
AND 

O'IAVILLY 
SOILI 

MORE THAN~ 
OF COARSE FRAC· 
TION RETAINED 
ON NO.4 StEVJi: 

SAND 
AND 

SANDY 
SOILS 

MORE THAN~ 
OF COARSE FAAC· 
TION PASSING 
N0.4 SIEVE 

SILTS 
AND 

CLAYS 

SILts 
AND 

CLAYS 

HIGHLY ORGANIC SOILS 

CLEAN ORA.Vfll 

ILITTLE OR NO 
FINES I 

GRAVELl WITH FINES 

IAI'PRECIA8U 
AMOUNT OF F INESl 

CLEAN SAND 

cunu OR NO 
FINES I 

SANDS WITH FINES 

IAPPRECIAIILE 
AMOUNT OF FINESt 

LIOUI D LIMIT 
hrnTHAN50 

LIQUID LIMIT 
~THAN&O 

LETTER 
SYMBOL 

OM 

GC 

sw 

SM 

sc 

ML 

CL 

OL 

MH 

CH 

OH 

PT 

TYPICAL DESCRIPTIONS 

WELL-GRADED GAAVEU, GAAVIU.· 
SAND MIXTURES. LITTLE OR NO 
FINES 

POOAL V-GAADEO OAAVEU. 
GAAVEL.aA"'D MIXTUIIIEI, LITTL! 
0A NOFINU 

Ill TV GRAVELS. ORAVEL-«ANO. 
SILT MIXTURES 

CLAYEY GRAVELS. GRAVEL.&AND
CLAY MIXTURES 

Wl:ll-GRADEO SANDS. GRAVELLY 
SA,_,DS, LITTLE OA NO FINES 

POORLY-GRADED SANDS, GRAVEL· 
LV SANDS. LITTLE OR NO FINES 

Sll TV SANDS. SANO.SIL T 
MIXTURES 

CLAYEY SANDS.SANO.CLAY 
MIXTURES 

INORGANIC Sll TS AND VERY FINE 
SANDS. ROCK FLOUR. SIL TV OR 
ClAYEY FINE SANDS 0A CLAYEY 
51 L TS WITH SLIGHT PLASTICITY 

INORGANIC CLAYS OF LOW TO 
MEDIUM ,.LASTICITV. GRAVELLY 
CLAY$, SANOY CLAYS, Sll TY 
CLAYS. LEAN CLAYS 

ORGANIC SILTS AND ORGANIC 
Sll. TV CLAYS OF LOW PLASTICITY 

INOAGANIC Sll TS. MICACEOUS Oft 
DIATOMACEOUS FINE SANDOR 
SILTY SOILS 

INORGANIC CLAYS OF HIGH 
PLASTICITY, FAT CLAYS 

ORGANICCLAY$0~ MEDIUM TO 
HIGH PLASTICITY. CW.GANIC SIL 1'S 

PEAT. HUMUS. SWAMP SOIL$ WITH 
HIGH ORGANIC CONTENTS 

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS 

UNIFIED SOIL CLASSIFICATION SYSTEM 

KEY TO SYMBOLS ON LOG OF BORING 

II DEPTH AT WHICH UNDISTURBED SAMPLE WAS RECOVERED 

~ DEPTH AT WHICH DISTURBED SAMPLE WAS RECOVERED 

[J DEPTH AT WHICH SAMPLING ATTEMPTED WITH NO RECOVERY 

CONSOL CONSOLIDATION TEST 

PERM LABORATORY PERMEABILITY TEST 

SG SPECt~I~_GRAVITY 

SIEVE SIEVE ANALYSIS 

TXCUPP CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST 
WITH PORE PRESSURE MEASUREMENTS 

ev Dames & Moore Plate A2-1 
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BORING OW-1 
SURFACE ELEVATION: 6868 FEET 

TRIASSIC PERIOD 
CHINLE FORMATION 

DESCRIPTION 

REO TO REDDISH BROWN CLAY WITH TRACE TO SOME 
SILT, CALCAREOUS, HIGHLY WEATHERED 

~1~~m~ 27 FEET: SHALE, REOOISH BROWN, SILTY, CALCAR· 
EOUS, SOFT, FRESH 
GRADES HARD FROM 33 FEET 

GRADES WITH OCCASIONAL THIN LIMESTONE lifTER
BEDS FROM 40 TO 50 FEET 

GRADES WITH THIN SANDSTONE INTERBEDS FR<Jt 45 
TO 50 FEET 

GRADES SOFT FROM 65 FEET 

-
GRADES WITH THIN SANDSTONE AND LIMESTONE 
INTERBEDS FROM 75 FEET, HARD 

86 FEET: SANDSTONE, VARIEGATED BROWN TO LIGHT 
GRAY, FINE GRAINED, SILTY, SOFT, WITH ROUNDED 
TO SUBROUNOEO, CLEAR TO FROSTED QUARTZ GRAINS, 
MICACEOUS, FRESH 

SHAlE 
9B FEET: SHALE, REDDISH BROWN, SILTY, SOFT, FRESH 
BORING COMPLETED AT 99.3 FEET ON 11/10/80. 
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATI~ 

FROM 89.3 TO 99.3 FEET. 
GRAVEl PLACED FROM 88.0 TO 99.3 FEET AND SEALED 

WITH CEMENT AND BENTONITE TO SURFACE. 
GROUND WATER LEVEL MEASURED AT 6.4 FEET BELOW 

GROUND ON 1/5/81. 

KEY TO BORINGS 
ROCKI SYMBOLi 

SAALE ~ SANDSTONE ~ IIJDSTONE 
NOTES: 
I. PENETRATION RATE IN MINUTE5 PER FOOT WAS DETERMINED 

BY THE TIHE REQUIRED TO DRILL EACH INTERVAL SHOWN 
WITH A CABLE TOOL RIG. 

2. ESTIMATES OF SOIL CONSISTENCY AND ROCK STRENGTH ARE 
BASED ON PENETRATION RATE USING THE FOLLOWING CRITERIA: 

< 4.2 HIN./FT.-SOFT 
>4.2 HIN./FT .-HARD 

3. ELEVATION GIVEN IN FEET ABOVE MEAN SEA LEVEl. 
4. SOIL CLASSIFICATiON IS BASED ON UNIFIED SOIL CLASSI

FitATiON SYSTEM (PLATE A2-l). 
5. ALL DEPTHS REFER TO DEPTH BELOW GROUND . 
6. SEE PLATE 1 FOR LOCATION OF WELLS. ·--

LUG OF BORINGS 
DAM•aaMOOR• 
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LO.G OF BORINGS 

BORING OW-2 
SURFACE ELEYATIOJI: 88 71 FEET 

DESCRIPTION 
TRIASSIC PERIOD 
CHINLE FORMATION 
REDDISH BROWN SILTY CLAY, SOFT, HIGHLY WEATHERED 

34 FEET: SHALE, REDDISH BROWII, SILTY, CALCAR
EOUS, SOFT, FRESH 

GRADES BROWII FROM 50 FEET 

GRADES WITH SOME FINE SAND FROM 58 FEET 

SILT AND FINE SAND GRADES OUT FROM 70 FEET 

GRADES DARK GRAY FROM 75 FEET 

GRADES WITH TRACE TO SOl£ SILT FROM 80 FEET 

83 FEET:· SHALE, DARK BROWN TO BLACK, WITH SM 
SAND AND GRAVEL-SIZED FRAGMENTS OF PETRIFIED 
WOOD, HARD 
GRADES GRAY FROM 88 FEET 

GRADES PURPLE TO GRAY FRIJII 100 FEET 

GRADES SOFT FRIJII 110 FEET 

GRADES HARD FRoM 120 TO l25 FEET 

GRADES REDDISH BROWN FRIJII 125 FEET, SOFT 

GRADES HARD FROM 130 FEET 

GRADES TO PURPLE AND REDDtSH BROWN FROM 135 
FEET 

143 FEET: SANDSTONE, BROWN, FINE-GRAINED, SUB
ANGULAR, CALCAREOUS, WELL SORTED, SOFT 

HALE 
62.5 FEET: SHALE, PURPLE TO REDDISR BROWN, 

WITH SOME SILT, HARD 
BORING COMPLETED AT 163.0 FEET ON 10/31/80. 
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORA

TIONS FROM 48.0 TO 68.0 FEET. 
GRAVEL PLACED FROM 43.0 TO 68.0 FEET AND BORING 

SEALED WITH BENTONITE AND CEMENT TO SURFACE. 
GROUND WATER LEVEL MEASURED AT 31.2 FEET BELOW 

GROUND 1/5/81. 

DAM•aa MOOR• 
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IU 
BORING OW-3 

1-
< SURFACE ELEVATION: 6876 FEET a: 1-
z 0 ... 

!::: 2 0 ... ., .... zo=' ;; ... ... < 
""&. a: IU - 1- 1-- w - z ;:, 

"" z 
IU i SYMBOLS DESCRIPTION 0. 

1.2 CL TRIASSIC PERIOD 

- CHINLE FORMAliON 
REDDISH BROWN CLAY WITH SOME FINE SAND, SOFT, 1.8 HIGHLY WEATHERED -

2.2 
- GRADES WITH SILT FROM 15 FEET :-~ 

1.6 / 
-

/ 

2.0 
- FINE SAND GRADES OUT FROM 25 FEET 
3.2 

;HAl 28 FEET: SHALE, RED TO REDDISH BROWN, SILTY, 
5.0 § CALCAREOUS, HARD, FRESH 

ii GRADES SOFT FROM 35 FEET 
4.0 ii 4.4 

ii 4.0 ~ 
~ GRADES WITH SOME FINE SAND FROM 50 FEET 2.6 

1.4 ii 
~ 

" 1.0 ~ 
fd~ 

BORING CO~PLETED AT 67.D FEET ON 11/4/80, 
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS 

FROM 47.D TO 67.D FEET. 
GRAVEL PLACED FROM 36.0 TO 67.0 FEET AND BORING 

SEALED WITH BENTONITE AND CEMENT TO SURFACE. 
GROUND WATER LEVEL MEASURED AT 34.4 FEET BELOW 

GROUND ON 1/5/81. 

....._ 
. 

. 

BORINGS 
DAM•aaMODR• 
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LO-G OF 
' 

w BORING OW-4 
1-
c SURFACE ELEVATION: 6881 FEET a: 1-
z 0 .... .... 0 0 

IL ., - 1-.., ... c ;;;. ...... 
c:> .... a: w - 1- 1-.... w - :;) 
c:> z z w i SYMBOLS DESCRIPTION CL 

2.0 CL TRIASSIC PERIOD 

- /~ 
CHINLE FORMATION 

2.4 !!3;. REDDISH BROWN SILTY ClAY, SOFT, RIGKLY WEATHERED 

3.0 ~;~ ~\;:; 
:.~' GRADES WITH SOME FINE SAND FROM 15 FEET 

2.B 
- -<~ 
3.4 ::,: 
- ~ 4.0 /. 

. 

-§SHALE 2B FEET: SHALE, REDDfSH BROWN. SILTY, WITH SOPE 
5.0 § FINE-GRAINED SAND, CALCAREOUS, HARD. FRESH 

4.4~ 
-r== 
5.of¥ 

-L 
5.4rg 

5.0 ~ 
-~ 

12.2E 
GRADES GRAY FROM 60 FEET -E 

7.0~ 
-~ 
s.or~ 
5.0. 

;:;;~ 

6:4~ 
-~ GRADES WITH THIN LIMESTONE INTERBEDS FROM 
5.4~ 85 TO 10D FE"ET 
~-~ 

5.0 

4.4 

~ ....... ss 100 FEET: SANDSTONE, LrGHT TO DARK BROIIN 0 FINE.._ 
GRAINED, HARD, FRESH 

BORING COMPLETED AT 102.0 FEET ON 11/7/80. 
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATfOHS 

FROM 62.0 TO 102.0 FEET. 
GRAVEL PLACED FROM 62.D TO 102.0 FEET AND BORING 

SEALED WITH BENTONITE AND CEMENT TO SURFACE. 
GROUND WATER lEVEl MEMURED AT 29.2 FEET BELOW 

GROUND ON 1/5/81. 

··-

BORINGS ........ ~. 
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BORING OW-5 
SURFACE ELEVATION: 6882 FEET 

DESCRIPTION 

INLE FORMATION 
TO REDDISH BROWN FINE SAND WITH SOME SILT 

AND CLAY, SOFT, HIGHLY WEATHERED 
5 FEET: REDDISH BROWN SILTY CLAY,SOFT, HIGHLY 

WEATHERED 

GRADES WITH GRAVEL-SIZED FRAGHENTS OF SAND
STONE AND LIMESTONE FROM IS TO 25 FEET 

~~~~~mj48 FEET: SHALE, REDDISH BROWN, SILTY, WITH SOME 
SAND, SOFT, FRESH 

GRADES WITH OCCASIONAL THIN INTERBEDS OF 
SANDSTONE AND LIMESTONE FROM 55 FEET 

82 FEET: SANDSTONE, REDDISH BROWN, VERY FINE
GRAINED, INTERBEDS OF WHITE TO GRAY FINE 
GRAINED SANDSTONE, SOME MICA, SOFT, FRESH 

BORING COMPLETED AT 92.0 FEET ON 11/12/80. 
BORING CAVED FROM 25.3 TO 92.0 FEET. 
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS 

FROM 0 TO 25.3 FEET. 
GRAVEL PLACED FROM 17.4 TO 25.3 FEET AND BORING 

SEALED WITH BENTONITE AIID CEMENT TO SURFACE. 
GROUND WATER LEVEL MEASURED AT 16.2 FEET BELOW 

GROUND ON 1/5/B1. 

LO.G OF BORINGS 
DAM•aa MOOIIt. 
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STRENGTH TEST DATA < SURFACE ELEVATION: 6872 FEET .. LIMITS .... a: ... - ... 

--·--
.... ....... 

z -ll 

... z 0 ... -- .... ... .... .... - 0 0 ... .,..., .... - ... .. "' .. - = ... &.Z ii . ... 0 ;:: ... .... ... .... ;;;:-'- - - ... _ 
"'-!! .... _.,. .... .., oM .... --... --- ...... - c- -= i::' ....,..,:;:- ... ~ ...... < ., 

...... ~ ;:::o~ ... ....... t-"' c .... ., -- ..... a: w z ........ !!:!- ...,z- .. -=""'- ..,.,._ --... :::> - .... ... .... ., ... :::> ..,- ... .,. .,. :::> - >t-- .... - w ... ,., ... ., - ... ., - :::1 ... ... a .... ... 
"' c Cll "' .. z ~ .. .... ... - c; .... -... ... w SYMBOLS DESCRIPTION .... o.., z • A. :::E 

D ... "' 

.. ·-
3.2 ii;!Jil Ml TRAISSIC PERIOD 

::11::· CHINLE FORMATION 
3.6 llj!':1 REDDISH BROWN SILTY CLAY WITH SOME FINE SAND, 

111 1
' SOFT, HIGHLY WEATHERED 11 " I I I ~ i 

4.4 ' 1,,;:: 

-
, __ 

-.-·:f,i GRADES HARD FR01 15 TO 30 FEET 

21 
4.8 ;:11:; 
-~ 1: - '1/ I 4.8 i i' II - '.'1: :! : ;i 

3D 
4.6 ;l:;:;: 

GRADES WITH TRACE COARSE SAND FROM 30 TO <10 - •.•1, 
3.8 i1,l,: FEET 
_ :·~ 1 1jl • GRADES HARD FROM 35 FEET 
5.0 ifiil/! 

41 ·- -':til 

4.4 ;1i!!l1 
- SHALE 44 FEET: SHALE, RED, WITH SOME SAND AND SILT • 
5.6 HARD, FRESH -·- 50 

·fll!il 
6.0 § 

GRADES WITH OCCASIONAL THfff LIMESTONE INT£RBE.DS 
7.0 FROM 55 FEET 

ID iii 6.2 

6.6 ~ 
lD ~ 

BORING COMPLETED AT 70.0 FEET ON 11/18/80, . 4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS 
FROM 50.0 TO 70.0 FEET. 

ID GRAVEL PLACED FROM 45.0 TO 70.0 FEET AND SORING 
SEALED WITH BENTONITE AND CEMENT TO SURFACE. 

GROUND WATER LEVEL MEASURED AT 6.7 FEET snow 
GROUND ON 1/5/81. 
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- LOG OF BORINGS 
DAM•aaMOOR. 
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LOG OF BORINGS 

BORING OW-9 
SURFACE ELEVATION: 8873 FEET 

TRIASSIC PERIOD 
CHINLE FORMATION 

DESCRIPTION 

REDDISH BROWN SILTY CLAY, SOFT, HIGHLY WEAMRED 
GRADES GRAY FROM 6 FEET 

23 FEET: SANDSTONE, BROWN, FINE-TO COARSE-GRAIIIEII, 
WITH GRAVEL-SIZED FRA()o!ENTS OF LIMESTONE MD 
CHERT, CLEAR TO FROSTED QUARTZ GRAINS, HARD, 
FRESH 
GRADES SOFT FROM 30 FEET 

GRADES GRAYISH BROWN FROM 40 FEET 

46 FEET: SHALE, GRAY, SANDY (FINE-GRAINED) VJTH 
OCCASIONAL THIN INTERBEDS OF LIMESTONE, SOFT, 
FRESH 

58 FEET: SANDSTONE, REDDISH BROWN, FINE-GRAINED, 
THIN LAYERED, SOFT, FRESH 

BORING COMPLmD AT 60.0 FEET ON 11/21/80, 
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATl~ 

FROM 23.0 TO 43.0 FEET. 
GRAVEL PLACED FROM 19.0 TO 60.0 FEET AND BORJ!Ir, 

SEALED WITH BENTONITE AND CEMENT TO SURFACE._ 
GROUND WATER LEVEL MEASURED AT 0.6 FEET BELOW 

GROUND ON 1/5/81. , 
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LOG OF BORINGS 

BORING OW-10 
SURFACE ELEVATION: 8872 FEET 

DESCRIPTION 
TRIASSIC PERIOD 
CHINLE FORMATION 
REDDISH BROWN SILTY CLAY, SOFT, HIGHLY WEATHERED 

GRADES WITH TRACE TO SOfiE MEDIIM TO FINE
GRAINED SAND-SIZED PARTICLES OF CHERT, 
PETRIFIED WOOD. AND LIMESTONE FROM 5 FEET 
FEET1 REDDISH BROWN SILTY FINE-GRAINED 
SAND, WITH SOME CLAY, SOFT, HIGHLY WEATHERED 
FEET: REDDISH BROWN SILTY CLAY WITH SOME SAND• 
SOFT, HIGHLY WEATHERED 
SAND GRADES OUT FROM 1& FEET 
GRADES WITH SAND FROM 24 FEET 
GRADES WITH OCCASIONAL 11UN INTERBEDS oF SAND
STONE FROM 28 FEET 

34 FEET: SANDSTONE, COLOR VARIES FR<Jt DARK AJID 
REDDISH BROWN TO ...,ITE TO LIGHT GRAY, SILTY, 
FINE-GRAINED, NONCALCAREOUS, SOFT, FRESH 

GRADES BROWN FRCI! 45 FEET 

63 FEET: SHALE. GRAY TO PURPLISH GRAT, SILTY, 
WITH OCCASIONAL THIN INTERBEDS OF TAN TO 
BROWN, FINE-GRAINED, CALCAREOOS SANDSTONE, 
HARD, FRESH 

BORING COMPLETED AT 68.0 FEET ON lli2Si8o. _ _ 
4-INCH PVC PIEZOMETER INSTAllED WITH PERFORATIONS 

FROM 40.0 TO 60.0 FEET. , 
GRAVEL PLACED FROM 36.0 TO 68.0 FEET AND BORING _· 

SEALED WITH BENTONITE AND CEMENT TO SURFACE •.. 
GROUND WATER lEVEl MEASURED AT 1.7 FEET BELOW 

GROUND ON 1/5/Bl • 

........ ..aaa. 
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BORING OW-11 
SURFACE ELEVATION: 8923 FEET 

TRIASSIC PERlOO 
CHINLE FORMATION 

DESCRIPTION 

REDDISH BROWN SILTY FIN£ SAICD, SOFT, HIIiHLT 
WEATHEitED 
GRADES WITH GRAVR-SfZED FRAGMENTS OF FINE 
SANDSTONE AND UI£STONE FROM 7 FEET 

F=II•HAl.ll 13 FEET: SHALE, GRAT, S IL TT, w'lTH OCCAS fOIW. 
TllffC fHTERBEDS OF !IlliTE SAHDSTONE, SOFT, 
FRESH 
GRADES WITH REDDISH BROliN SAHDSTON£ III'TERBE'DS 
FROM 20 FEET 
GRADES WITH LATER OF WHITE, FINE-GRAINED 
SANDSTONE FROM 23 TO 24 FEET 

3D FEET: SANDSTONE, WHITE, FINE-GRAINED, WITH 
GRAVEL-SIZED FRAGMEirTS OF CHERT, OCCASIDIIAL 
THIN JffTERBEDS OF REDDISH BROWN FINE-GRAINED 
SANDSTONE, THINLY BEDDED, HARD, FRESH 

§~aw:El4o FEET: SHALE, GRAY TO PURPLE, snn AND SAm, 
SOFT, FRESII 

GRADES WITH SOME SAND FR011 47 FEET 
GRADES GRAY AND HARD FROM 50 lO 55 FEET 

GRADES IlliTE TO LIGHT GRAT FROM 55 FEET, SOFT 

GRADES PURPLE FROM 68 FEET 

GRADES GMY FROM 78 FEET 

GRADES WITH OCCASI1)NAl THIN INTERBEDS OF 
LIMESTONE AND GRAVEL-SIZED FRAGMENTS OF 
CHERT FROM 92 FEET 

GRADES REDDISH BROWN FROM 1D3 FEET 

GRADES GRAY AND HARD FROM 110 FEET 

GRADES SOFT WITH NO INTERBEDS FROM 114 FEET 

GRADES PURPLISH GRAY FR011 117 FEET 

GRADES GRAY FROM 140 FEET 

BORING COMPLETED AT 150.0 FEET ON 12/30/80. 
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS 

FROM 43.0 TO 65.0 FEET. 
GRAVEL PLACED FROM 35.0 TO 65.0 FEET AND BORING 

SEALED WITH BENTONITE AND CEMENT TO SURFACE. 
GROUND WATER LEVEL MEASURED AT 20.2 FEET BELOW 

GROUND ON 1/5/B1. 

LOG OF BORINGS 
DAM•eaMOOR• 
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LO.G OF BORINGS 

BORING OW-12 
SURFACE ELEVATION: 6939 FEET 

DESCRIPTIOII 

NLE FORMATION 
IGHT BROWN FINE SAND WITH GRAVEL-SIZED FRAGMENTS 

OF CHERT, LIMESTONE, AND PETRIFIED WOOD, SOFT, 
HIGHLY WEATHERED 

FEET: SANDSTONE, LIGHT BROWN, FINE-GRAINED 
WITH SOME MEDIUM TO COARSE GRAINS, COMPOSED 
OF QUARTZ WITH MINOR CHERT AND LIK:STONE, 
HARD, FRESH 
GRADES SOFT FROM 17 FEET 
GRADES HARD FROM 20 TO 24 FEET 

24 FEET: SHALE, REDDISH BROWN, SILTY, SANDT, 
WITH GRAVEL-SIZED FRAGMENTS OF PETRIFIED WOOD 
AND LIMESTONE, SOFT, FRESH 
GRADES HARD FROM 29 FEET 

GRADES SOFT FROM 40 FEET 

GRADES HARD FROM 49 FEET 

GRADES HARD FROM 90 FEET 

104 FEET: SANDSTONE, GRAY TO BLUISH GRAY, nilE
GRAINED, THINLY BEDDED, NONCALCAREOUS, WI11f 
INTERBEDDED REDDISH BROWN SANDY I«<DSTONE, HARD, 
FRESH 
GRADES BROWN FROM 112 FEET 

143 FEET: SHALE, GRAY, SILTY, SANDY, HARD, FRESH 
BORING COMPLETED AT 145.0 FEET ON 12/15/80. 
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS 

FROM 117.8 TO 137.8 FEET. 
GRAVEL PLACED FROM IOS.D TO 137.8 FEET AND BORING 

SEALED WITH BENTONITE AND CEMENT TO SURFACE. 
GROUND WATER LEVEL MEASURED AT 47.3 FEET BELOW 

GROUND ON 1/5/81. 

DAM•aaMODR• 
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BORING OW-13 
SURFACE ELEVATION: 8914 FEET 

TRIASSIC PEftiOO 
CHINLE FORMATION 

DESCRIPTION 

z:~§§~lli! REDDISH BROWN SILTY FINE SANDY CLAY, SOFT, HIIiii.Y _ WEATHERED . . 

GRADES WITH GRAVEL FROM 3 TO 6 FEET 
FEET: SHALE, REDDISH BROWN, SILTY WITk'~OME 
FINE SAND, SOFT. FRESH 

GRADES WITH THIN LIMESTONE IlfTERBEDS F101 26 
TO 32 FEET 

GRAOES GRAY AND HARD FROM 40 FEET 

.GRADES REDDISH BROWN FROM 55 FEET 

70 FEET: SANDSTONE, WHITE TO GRAY, FINE-GRAINED, 
INTERBEDDED WITH REDDISH BROWN SANDY MUDSTONE. 
THIN BEDDED, HARD, FRESH . . 

79 FEET: SANDSTONE. LIGHT BROWN, FINE-GRAINED 
. WITH SOME MEDIIJ! TO COARSE GRAINS, SLI9ffi. Y 

CALCAREOUS, COMPOSED OF QUARTZ WITH MIIIlR 
LIMESTONE , HARD, FRESH 

~~;HALif 104 FEETc SHALE, REOOISII BROWN, SANDY, WITH 
OCCASIONAL THIN INTERBEDS OF SANDSTONE AND 
LIMESTONE, HARD, FRESH 

BORING COMPLETED AT 108.0 FEET ON 12/10/110. 
~RING ALLOWED TO CAVE FROM 98.2 TO 104.0 FEET. 
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS 

FROM 78.2 TO 98.2 FEET. 
GRAVEL PLACED FROM 74.0 TO 98.2 FEET AND BORIIIG 

SEALED WITH BENTONITE AND CEMENT TO SURFACE. 
GROUND WATER LEVEL MEASURED AT 23.2 FEET BELOW 

GROUND ON 1/5/81. 

LOG OF BORINGS 
....... a a MO.,_. 

~• a..-e- A.ft-44-:..--
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LOG OF 

IU 
BORING OW-14 

.... 
c SURFACE ELEVATION: 6923 FEET a: ... 
z 0 ... 
0 0 ..... 

=a= j: IL 

;; ...... c ... ... a: IU - .... .... ... .w - ::;) ... z z 
IU SYMBOLS Q. i DESCRIPTIO II 

2.0 
CL TRIASSIC PERIOD 

- CHINLE FORMATION 
1.7 REDDISH BROWN SILTY, FINE SANDY CLAY, CAlCAR£· 

OUS, SOFT, HI GilLY WEATHERED 
1.6 
-
1.7 

-
2.6 

f.--- SM 24 FEET: REDDISH BROWN SfLTY, VERY FINE SAND, 
2.2 SOFT, HIGHLY WEATHERED 
-
2.6 
-
2.4 

5 ·~1111111 ss 39 FEET: SANDSTONE, BROWN, FINE-TO COARSE-GRAfNED 
4.0 SILTY, WITH OCCASIONAL THIN INTERBEDS OF LUE· 

STONE, HARD, FRESH 

. 
BORING COMPLETED AT 45.0 FEET ON 12/17/80, 
4-"rNCII PVC PIEZOMETER INSTALLED WITH PERFORATiON$ 

FROM 35.0 TO 45.0 FEET. 
GRAVEL PLACED FROM 30.0 TO 45.0 FEET AND BORING 

SEALED WITH BENTONITE ANO CEMENT TO SURFACE. 
GROUND MATER LEVEL MEASURED AT 25.8 FEET BELOW 

GROUND ON 1/5/81. 

......_ 

.. 

BORINGS 
DAM•aa MOOR• 
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BORING OW-16 
1-

SURFACE ELEVATION: 6942 FEET 
0 
0 .... -, 
w 
1-
::;) 
z 
i SYMBOLS DESCRIPTION 

2.5 SH TRIASSIC PERfOD 
- CHINLE FORHATfON 
2.5 REDDISH BROWN SILTY FINE SAND WITH SM GRAVR. 
-- SOFT, HIGHLY WEATHERED 
5.0 MII1U 
6.7 ITITillfS$ 12 FEET: SANDSTONE, RED, FINE-GRAINED, HARD. F'R£Stl 

5.0 ~SHALE 15 FEET: SHALE, RED, SANDY, HARD, FRESH 

s.op= 
5.0~ 
5.oifil 
5.0F 
-~ 
5.o~ 

ro.o!mHm ss 
4.3~ 

47 FEET: SANDSTONE, GRAY, FINE-TO MEDitlM-GRAINED; 
CALCAREOUS, HARD, FRESR 

50 FEET: SHALE, GRAY, SILTY, WITH SOME FINE 
SAND, HARD, FRESH 

BORING COMPLETED AT 54.6 FEET ON 12/2/BO. 
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS 

FROM 44.6 TO 54.6 FEET. 
GRAVEL PLACED FROM 36.0 TO 54.6 FEET AND BORING 

SEALED WITH BENTONITE AND CEMENT TO SURFACE. 
GROUND WATER LEVEL MEASURED AT 26.B FEET BELOW . 

GROUND ON 1/5/81. 

LOG OF BORINGS 
..... ea..aoa• 
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BORING OW-17 
SURFACE ELEVATION: 6941 FEET 

DESCRIPTION 

3.0 
SM TRIASSIC PERIOD 

CHINLE FORMATION 

3.2 REDDISH BROWN SILTY FINE SAND WITH SOME GRAVEL
SIZED FRAGMENTS OF liMESTONt MD SANOSTOIIE, 
SOFT, HIGRLY. WEATHERED 

6.0:::::::: '55 11 FEET: SANDSTONE, REDDISH BROWN, FINE-GRAINED, 
-- NONCALCAREOUS, HARD, FRESH 

2 • 9 F:-::~'5HALI·13 FEET: !!HALE, REDDISH BROWN, SANDY, SOFT, 

5.6 :_=-~-.-~ FRESH 

2.8 ~ 

3.8~-- GRADES HARD FROM 27.5 TO 30.0 FEET 

GRADES GRAY FROM 31 FEET 

:-:~::1 
·,~ 

4.3 ::: ss 
SO ·c.:.; 

4:3t ~ -f>HAU 

or'=: 

GRADES WITH THIN LIMESTONE AND SANDSTONE 
INTERBEDS FROM 39 FEET 
40 FEET: SANDSTONE, GRAY, FINE-GRAINED, SILTY • 

CALCAREOUS, HARD, FRESH 
42 FEET: SHALE, GRAY, SILTY, SANDY, WITH SOME 

GRAVEL-SIZED FRAGMENTS OF CHERT AND LIME
STONE AND OCCASIONAL THIN INTERBEDS OF LIME
STONE, HARD, FRESH 

BORING COMPLmD AT 50.0 FEET ON 1/3/81. 
4-INCH PVC PIEZOMETER INSTAllED WITH PERFORATIONS 

FROM 38.0 TO 50.0 FEET. 
GRAVEL PLACED FROM 24.0 TO 50.0 FEET·AND BORING 

SEALED WITH BENTONITE AND CEMENT TO SURFACE, 
GROUND WATER LEVEL MEASURED AT 31.8 FEET BELOW 

GROUND ON 1/5/81. 

LOG OF BORINGS 
........ ....oR. 

............. ,._.~ 
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LO_G OF BORINGS 

BORING OW-18 
SURFACE ELEYATIOII: 6932 FEET 

TRIASSIC PERIOD 
CHINLE FORMATION 

DESCRIPTION 

REDDISH BROWN SILTY FINE SAND, SOFT, HIGHLY 
WEATHERED 

17 FEET: SHALE, REDDISH BROWN, SANDY, WITH SCJIJE 
GRAVEL-SIZED FRAGMENTS OF CHERT AND PETRIFIED 
WOOD, OCCASIONAL THIN INTERBEDS OF LIMESTONE 
AND SANDSTONE, SOFT, FRESH 

GRADES HARD FROM 30 TO 32 FEET 
GRADES GRAY FROM 32 FEET 

GRADES HARD FROM 37 TO 41 FEET 

61 FEET: SANDSTONE, BROWN, l'I'NE -GRAINED, THill 
BEDDED WITH OCCASIONAL THIN INTERBEDS OF 
BLUISH GRAY RIDSTONE, NONCALCAREOUS, HARD, 
FRESH 
MUDSTONE INTERBEDS GRADE OUT FROM 65 FEET, 
GRADES SOFT 

BORING COMPLETED AT 82.0 FEET ON 12/4/80. 
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS 

FROM 72.0 TO B2.0 FEET. 
GRAVEL PLACED FROM 67.0 TO B2.0 FEET AND BORIN& 
_ SEALED WITH BENTONITE AND CEMENT TO SURFACE. 
Ga~UND WATER LEVEL MEASURED AT 27.0 FEET BELOW 

GROUND ON 12/S/80. 

---a..aCMI• 
al &T~ &ft_4A ... 
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~ 'i SYMBOLS 

1.5 

1.5 

1.9 

3.4 

1.6 

3.2 

6.3 

6.0 

BORING OW-20 
SURFACE ELEVATION: 8981 FEET 

FILL 

TRIASSIC PERIOD 
CHINLE FORMATION 

DESCRIPTION 

GRAY SILTY, FINE SANDY CUY, SOFT, HIGHLY 
WEATHERED 

GRADES WITH SOME GRAVEL-SIZED FRAGMENTS OF 
LIMESTONE FROM 29 FEET 

60 FEET: KJDSTOHE, REDDISH BROWM, INTERBEDDED 
WITH LAMINAE OF WHITE TO LIGHT BROWM SAND
STONE, SOFT, FRESH 

70 FEET: SANDSTONE, BROWN, COARSE-GRAINED, 
CDMPOSED OF QUARTZ IIITH MINOR CHERT, AHD 
LIMESTONE, HARD, FRESH 

6 • 3 ""'=:±:==I ._ SHALE . 
82 FEET: SHALE, GRAY, SIL Tl Vt'Tll SM FtiiE SAIII, 

HARD, FRESH 

BORING COMPLETED AT 83.0 FEET ON 12119/80. · . 
4-INCH PVC PIEZOMETER INSTALLED VITH PERFORATIORS 

FRDM 54.0 TO 64.0 FEET. 
GRAVEL PLACED FROM 50.0 TO 64.0 FEET AHD BORING 

SEALED WITH BENTONITE AND CEMENT TO SURFACE • 
GROUND WATER LEVEl MEASURED AT 50.2 FEET BElOit 

GROUND ON 1/5/81 • 

LO_G OF BORINGS 
-· --~ ........ 
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LO.G OF BORINGS 

BORING OW-24 
SURFACE ELEVATION: 6878 FEET 

DESCRIPTION 
TRIA551C PERIOD 
CHINLE FORMATION . 
REDDISH BRDWH, VERY FINE SANDY CLAY. SOFT. HIGHLY 

WEATHERED 

BORING COMPLETED AT 65.0 FEET ON 1/2/81. 
4-INCH PVC PIEZOMETER INSTALLED WITH PERFORATIONS 

GRA~~P~C~D ~~~-gB~~~ 61.0 FEET AND liDRiic. 
SEALED WITH BENTONITE AND CEMENT TO SUIU'ACE. 

GROUND WATER LEVEL MEASURED AT 32.5 FEET BELOW 
GROUND ON 1/5/81. 
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-cusro1.~ER Dames and Moore 
·-.. ADDREss Suite 398W, City Center 

cnY 6400 Uptown Blvd., N.E. 
""'ATTENTION Albuquerque, NM 87110 
_.NVOICE No. Bill Mead 

012050 ----------------------------.----------------------------------------------------~ 

SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 

·-
_i 
:""" 

-

_1 -
1 -
1 --

-· ! I -· 
i 

I 

J 
! 
:.,. 

TYPE OF ANALYSIS Soil (EP Toxicity Inorganics) 

Sample Type of 
ldenti fi cation Analysis 

LF-1 0-1 Ft. Arsenic 

Barium 

Cadmium 

-Chromium 

Chromium 6+ 

Lead 

Mercury 

pH 

Selenium 

Silver 

Total Organic 

P4 th::, 

-~ontrols for Environmental Pollution, Inc. 
I 

:.P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

mg/l iter 

< 0.01 

< 10 

0.002 

< Oo001 

< 0.01 

< 0.001 

< 0.0004 

8.6 

0.01 

< 0.01 

Carbon 4800 ug/gm 

APPROVED BY~?~?·-·· 
Elmer D. Martinez, Operations o~v.<i on, Mgr. 
12/11/80 PAGE 1 OF 19 PAGY 

RECEIVED DeC 1 5 1980 
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IIIII 

-
IIIII 

-
-
IIIII 

-
-
-

I -
-. -

Dames and Poore 

REPORT OF 
CUSTOMER Suite 398W, City Center 

ADDRESS 6400 Uptown Blvd., N.E. 
CITY Albuquerque, NM 87110 

ANALYSIS ATTENTION Bill Mead 
!VOICE NO. 012050 

SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 

TYPE OF ANALYSIS 
Soil (EP Toxicity Inorganics) "Corrected Report" 

.Sample Type of 
ldenti fi cation Analysis mg/liter 

LF-1 1-2 ft. Arsenic < 0.01 
Barium < 10 
Cadmium 0.001 
Chromium < 0.001 . 
Chromium 6+ < 0.01 
lead 0.003 
Mercury < 0.0004 
Selenium < 0.01 
Silver < 0.01 
Total Organic Carbon 4700 ug/gm 

- ~ 

~-~ 

P"' e;t' 4 *) *~ 
~7 

APPROVED B_r _....~ ~;;7 
c-:-c Elmer D. Martinez, Operations D~on, Mgr b ,_ f Md® 12/11/80 6 19 PAGE OF PAGE 

Controls for Environmental Pollution, Inc. 

P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 



-
·• 
..... 

CUSTOMER 

ADDRESS 

CITY 

ATTENTION 

· ••NVOICE NO. 

Dames and fvbore 
Suite 398W, City Center 
6400 Uptown Blvd., N.E. 
Albuquerque, NM 87110 
Bill Mead 
012050 

HEPOllT OF 
AfJf,LYSIS 

SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 

·-
---

-i --
-
,.-

... -' 
:·_ .. 
,,.,. 
' 

--

TYPE OF ANALYSIS Soil (EP Toxicity Inorganics) 

Sample Type of 
- Identification Anal~sis 

LF-1 2-3 ft. Arsenic 
Barium 
Cadmium 
Chromium 
Chromium 6+ 
Lead 
Mercury 
Selenium 
Silver 
Total Organic 

.. 

~-~ 

\- Controls for Environmental Pollution, Inc. 
I 

~ P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
TPIPnhnnP !'10!'1/9R?-9R41 

"Corrected Report" 

mg/1 iter 

< 0.01 
< 10 

Oo001 
< 0.001 
< 0.01 

0.002 
< 0.0004 
< Oo01 
< 0.01 

Carbon 4700 ug/gm 

........_ 

APPROVED BY~ 
Elmer D. Martinez, Operations Divi 

12/11/80 PAGE 14 OF 19 PAGE 

Mgr. 

Rl=r.I=IVFf) ~FR? 1 1981 



-cusTOMER Dames and ~1oore 
• ADDREss Suite 398W, City Center 

CITY 6400 Uptown Blvd., N. E. 
-ATTENTION Albuquerque, NM 87110 
~"~vo1cE No. Bi 11 Mead 

012050 

REPORT OF 
A(JflLYSIS 

if!-, SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER _, 

-
-
.. 
j .. 
~I 

TYPE oF ANALYSIS Soil ( EP Toxicity Inorganics) 

. Sample 
Jdentification 

LF-2 0-1 Ft. 

Type of 
Analysis 

Arsenic 
Barium 
Cadmium 
Chromium 
Chromium 6+ 
Lead 
Mercury 
pH 
Selenium 
Silver 

mg/liter 

< 0.01 
< 10 

0.001 
< 0.001 
< 0.01 

0.001 
< 0.0004 

8.4 
< 0.01 
< 0.01 .. Total Organic Carbon 4800 ug/gm 

-i . 

-
1 
-Controls for Environmental Pollut;ion, Inc. 

\\.t.~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
\ \ ~ Telephone 505/982-9841 

APPROVED~--· 
Elmer D. Martinez, Operations Divi~, Mgr. 
12/11/80 PAGE 2 OF 19 PAGE / 



illlll CUSTOMER 

ADDRESS 

·-. CITY 
ATTENTION 

illlll \!VOICE NO. 

Dames and t-'oore 
Suite 39ml, City Center 
6400 Uptown Blvd., N.E. 
Albuquerque, NM 87110 
Bill Mead 
012050 

REPORT OF 
AtiALYSIS 

SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 

TYPE OF ANALYSIS Soil (EP Toxicity Inorganics) 

-' I -
·-..... 
' 

·-..... 

-Sample 
Identification 

LF-2 1-2 fto 

Type of 
Analysis 

Arsenic 
Barium 
Cadmium 
Chromium 
Chromium 6+ 
Lead 
Mercury 
Selenium 
Silver 
Total Organic 

·' 
,-
' 

,-
1 
1 

:. 
·~ 

-

-

·~ -~ 

~, ..,. 4 
e-· =-a - -: Controls for Environmental Pollution, Inc. 

I • ··• 

lllill P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

"Corrected Report" 

mg/1 iter 

< 0.01 
< 10 

0.002 
< 0.001· 
< Oo01 
< 0.001 
< 0.0004 
< 0.01 
< 0.01 

Carbon - 4700 ug/gm 

..........., 

-

--APPROVED BY ~ ~ -
Divis¥. Mgr, Elmer D. Martinez, Operations 

12/11/80 PAGE 7 OF 19 PAGE 

R Fr. F IV F n I=" I=" R ? 1 1 ~ Rl 



~ Dames and Moore 
CUSTOMER Suite 398W, City Center 

• ADDREss 6400 Uptown Blvd N E 
CITY •' • • 

""'ATTENTION A~buquerque, NM 87110 
B11l Mead 

..,'NVOICE NO. 
012050 

..,L SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 
I 
I 

• TYPE oF ANALYSIS Soil ( EP Toxicity Inorganics) 

.. I .. 
J 
J 
J 
] 

Sample 
Identification 

LF-2 2-3 Ft. 

Type of 
Analysis 

Arsenic 
Barium 
Cadmium 
Chromium 
Chromium 6+ 
Lead 
Mercury 
Selenium 
Silver 

< 

< 

< 

< 

< 

< 

< 

< 

REPORT OF 
Af:ALVSIS 

mg/1 iter 

0.01 
10 
0.001 
0.001 
0.01 
0.002 
OoQQQ4 

0.01 
0.01 J 

.I 
Total Organic Carbon 4700 ug/gm 

-
j 

J 
j 

j 

~ 
1!!1 

J 
~ 

--------------------------------------------------------------~~~--------------~ 
~~ -

-Controls for Environmental Pollu~ion, Inc. 

~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

APPROVED BY": ~~~ - ........-->-;"7 

Elmer D. Martinez, Operations Divisi~Mgr._ 
12/11/80 PAGE 15 OF 19 PAGE - / -



·-
illlll CUSTOMER 

ADDRESS 

- CITY 
ATTENTION -WOICE NO. 

.. 

Dames and Moore 
Suite 398W, City Center 
6400 Uptown Blvd., N.E. 
Albuquerque, NM 87110 
Bill Mead 
012050 

SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER --

·-

·--

.' 

TYPE OF ANALYSIS Soil 

Sample 
-Identification 

LF-3 0-1 ft. 

-

( EP Toxicity Inorganics) 

Type of 
Analysis 

Arsenic 
Barium 
Cadmium 
Chromium 
Chromium 6+ 
Lead 
Mercury 
pH 
Selenium 
Silver 
Total Organic 

~-~ 

1- Controls for Environmental Pollution, Inc. 

P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

11 Corrected 

Carbon 

,..._ 

Report 11 

< 

< 

< 

< 

< 

< 

< 

< 

mg/liter 

0.01 
10 
0.002 
OoOOl 
0.01 
Oo001 
0.0004 
8.9 
0.01 
0.01 

REPORT OF 
AtiALYSIS 

4700 ug/gm 

Mgr, 



...... 
CUSTOMER 

- ADDRESS 
CITY 

-.ATTENTION 
INVOICE NO -

Dames and Moore 
Suite 398W, City Center 
6400 Uptown Blvd., N.E. 
Albuquerque, NM 87110 
Bill Mead 
012050 

REPORT OF 
Al!f~l YSIS 

SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 

I 

~TYPE oF ANALYSis Soil (EP Toxicity Inorganics) 

l -I -j 
-I 
....J 

Sample 
Identification 

LF-3 1-2 Ft. 

Type of 
Anal~sis 

Arsenic 
Barium 
Cadmium 
Chromium 
Chromium 6+ 

Lead 
Mercury 
Selenium 
Silver 

mg/liter 

< 0.01 

< 10 
0.002 

< 0.001 

< 0.01 

< 0.001 

< 0.0004 

< 0.01 

< 0.01 

J 
J 
j 

Total Organic Carbon 4700 ug/gm 

J 
J 
j 

j 

j 

j 
~ 

J 
~-------------------------------------------------------------~~~-~--~~----------------~ 

~~~ 

-controls for Environmental Pollu~ion, Inc. 

~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

APPROVED B'f-~~~/--
Elmer D. Martinez, Operations DivtSJ~Mgr. 

12/11/80 PAGE 8 OF 10 PAGE / 



--:usTOMER Dames and Moore 
-• ADDRESs Suite 398W, City Center 

cnv 6400 Uptown Blvd., N.E. 
''"'\nENTION A 1 buquerque, NM 87110 
._:vo1ce No. Bi 11 Mead 

012050 
-----------------------------~------------------------------------------------------, 

· ilfii!;AMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 

. .L 
~YPE OF ANALYSIS Soil (EP Toxicity Inorganics) 

·-L 

.I 
-

Sample 
Identification 

LF-3 2-3 Ft. 

Type of 
Analysis 

Arsenic 

Barium 

Cadmium 

Chromium 

Chromium 6+ 

Lead 

Mercury 

Selenium 

Silver 

mg/1 iter 

< 0.01 
< 10 

0.002 
< 0.001 
< 0.01 

0.001 
< 0.0004 
< 0.01 
< 0.01 :·I 

'i 
Total Organic Carbon 4800 ug/gm 

1 ,_ 
~l 

~I 
1 

l 
11 ~--

~ ------------------------------------------------------------~~~~--------------~ 

. ""Controls for Environmental Pollu"l;!ion, Inc. 
' .J.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 c. 

Telephone 505/982-9841 

APPROVEDBY~~~~~~~~~~~--~~

Elmer D. Martinez, Operations Divi 
12/11/80 PAGE 16 OF 19 PAGE 



-CUSTOMER Dames and Moore 

HEPOfiT OF - Suite 398W, City Center ADDRESS - CITY 6400 Uptown Blvd., N.E. 

AUnLYSIS ATTENTION Albuquerque, NM 87110 
lllllall\lVOICE NO. Bill Mead 

012050 

, SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 

J 

j 
-. I 

J -J 

TYPE OF ANALYSIS 
Soil 

Sample 
Identification 

(EP Toxicity Inorganics) 

Type of 
Analysis 

LF-4 0-1 Ft. Arsenic 
Barium 
Cadmium 
Chromium 
Chromium 6+ 
Lead 
Mercury 
pH 
Selenium 
Silver 

mg/1 iter 

< 0.01 
< 10 

0.001 
< 0.001 
< 0.01 . 

< 0.001 
< Oo0004 

8.7 
< Oo01 
< 0.01 

j Total Organic Carbon 4800 ug/gm 

-'l -

- APPROVEDB~~~~~~~~~~~~~~~=
Elmer D. Mar -inez, Operations Divisi 

12/11/80 PAGE 4 OF 19 PAGE _'?' 
-sontrols for Environmental Pollut;ion, Inc. 

' 
~P.O. Box 5351 • 1925 Rosina • Santa Fe. New Mexico 87502 

Telephone 505/982-9841 



- cusTm,,ER Dames and Moore 
- ADDREss Suite 398W, City Center 

CITY 6400 Uptown Blvd., N.E. 
--ATTENTION Albuquerque, NM 87110 

wo1cE No. Bi 11 Mead - 012050 

-,.sAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 

:-TYPE oF ANALYSis ·Soil (EP Toxicity Inorganics) 

J -

:T ·-
T -
:I-
~J 
'·""" j. 

:T 
r•· 
l 

:1 
' 

~I 
' 

~I 
[· 

1 
J 
f; 

Sample 
·Identification 

LF-4 1-2 Ft. 

Type of 
Anal~sis 

Arsenic 

Barium 

Cadmium 

Chromium 

Chromium 6+ 

Lead 

Mercury 

Selenium 

Silver 

Total Organic 

·~ --

Carbon 

REPORT Of 
Af:ALYSIS 

mg/1 iter 

< 0.01 

< 10 

< 0.001 

< 0.001 

< 0.01 

< 0.001 

< 0.0004 

< 0.01 

< 0.01 

4700 ug/gm 

'-• --------------------------------------------------------~-----~~~~==~-~--------------~ 
~ ~~ APPROVED.,BY-~ - -.,....---- )/ 

~ ~® Elmer D. Ma~tinez, Operations DivisWf(, Mgr. 
12/11/80 PAGE 9 OF 10 PAGE / 

. ...Controls for Environmental Pollution, Inc. ; . 
~-P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Telephone 505/982-9841 

1 



"""" _ cusToMER Dames and t~ore 
ADDREss Suite 398W, City Center 

.,.. cnv 6400 Uptown Blvd., N.E. 
ATTENTION Albuquerque, NM 87110 

.., ·voiCE NO Bill Mead 
. 012050 

HEFOfii Of 
Af:ELYSIS 

SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER -TYPE OF ANALYSIS Soil ( EP Toxicity Inorganics) ... 
Sample Type of 

-Identification Analysis -- LF-4 
I 

2-3 ft. Arsenic 
!110! 

Barium 

- Cadmium 

Chromium 

- Chromium 6+ 

Lead 

- r~ercury 

Selenium 
' 

: i1 ver - Total Organic 

-
-

-
-

--. 
l 

~-~ 

~-fi~ 
~=-a 

-- Controls for Environmental Pollution, Inc. 

~- P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
T~l~-1.~-ft c::nc:: /OO?.OIVI 1 

"Corrected Report" 

mg/1 iter 

< 0.01 

< 10 

0.002 

< 0.001 

< 0.01 

0.002 

< 0.0004 

< 0.01 

< 0.01 

Carbon 4700 ug/gm 

_.._ 

~/ 

APPROVED BY~~ -
Elmer D. Martinez, 0 erations Divi~on p t~ r. , g 

12/11/80 PAGE 17 OF 19 PAGE 

RECEIVED FEB 2 j 



:USTOI-.1ER 

. -.ADDRESS 

CITY ·-\TTENTION 

-VOICE NO 

Dames and Moore 
Suite 398W, City Center 
6400 Uptown Blvd., N.E. 
Albuquerque, NM 87110 
Bill Mead 
012050 

REPOHT OF 
AfJHLVSIS 

: ~AMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 
I 

.... 
~YPE or ANALYsts Soil ( EP Toxicity Inorganics) 

-,-------------------~--------~----~----~--------------------------------------~ -L Sample Type of 
· Identification Analysis -:_L -
•• . I 

I --
·-

bW-4 0-1 Ft. Arsenic 
Barium 
Cadmium 
Chromium 
Chromium 6+ 
Lead 
Mercury 
pH 
Selenium 
Silver 

mg/1 iter 

< 0.01 

< 10 

0.001 

< 0.001 

< 0.01 

0.003 . 

< 0.0004 

8.5 

< 0.01 

< 0.01 

Total Organic Carbon 4800 ug/gm -.I -' ; 

I -
1 
f 

~ -! 
:L 

-
~--

-:;ontrols for Environmental Pollution, Inc. 

~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

APPROVED .... --~---o-- - ~ ~~~ Elmer D. ~arinez, operatiOllSJ)iv9-JPn·, Mgr. 
12/11/80 PAGE 5 OF 19 PAGE~ 



cusro~.~ER Dames and ~1oore 
1111111 

ADDREss Suite 398H, City Center 
. cnY 6400 Uptown Blvd., N.E. -ATTENTION A 1 buquerque, N~1 87110 
1111111WOICE No. Bill Mead 

012050 
~----------------------------~------------------------------------------------------~ 

.,.SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 

iii 

I .... 
1111111 
i 
! .... , 
I --I 

1!111111 -I 

TYPE OF ANALYSIS Soil (EP Toxicity Inorganics) 

Sample 
Identification 

OW-4 1-2 Ft. 

Type of 
Analysis 

Arsenic 
Barium 
Cadmium 
Chromium 
Chromium 6+ 
Lead 
Mercury 
Selenium 
Silver 

mg/1 iter 

< 0.01 
< 10 
< 0.001 
< 0.001 
< 0.01 

OoQQ3 
< 0.0004 
< 0.01 
< 0.01 

4700 ug/gm Total Organic Carbon I -
IIIII 

J , 
I -

"' I 
I -, 
I --I 
I ,.,.. 

18. 

I 
_t 

-
-Controls for Environmental Pollution, Inc. 

I@_ P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982·9841 

APPROVED~~~~~==~~~~~~~~~

Elmer D. Martinez, Operations Divi · , Mgr. 
12/11/80 PAGE 10 OF 19 PAGE "' 



- Dames & fuore 
JSTOMER 6400 Uptown Blvd. NE Suite 398W HEFunT OF 11111

ADDRESS City Center 
CITY A 1 buquerque, NM 87110 flf:filVSIS -TENT lOt.; Wi 11 i am Mead 

ll'llai-.ICE NO. 
101057 

~·---------------------------,,-----------------------------------------------------~ 

~MPLES RECEIVED CUSTOMER ORDER NUMBER 

l:PE OF ANALYSIS Soil CORRECTED COPY 

-
---
-
-
-

I : ,. 
!
L~ 

Sample 
Identification 

LF-2 1-2 ft. 

LF-3 1-2ft. 

c-Jntrols for Environrnental Pollution, Inc. 

~.J. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

Type of 
Analysis 

Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Chromium 6+, Total 
Lead, Total 
Mercury, Tota 1 
Selenium, Total 
Silver, Total 

Arsenic, Total 
Barium, Total 
Cadmium, Tota 1 
Chromium, Total 
Chromium 6+, Total 
Lead, Total 
Mercury, Tota 1 
Selenium, Total 
Si 1 ver ,fat a 1 

Q9.L9. 

50 
1,100 

0.3 
39 
1 

26 
0.1 

< 1 
1.4 

50 
970 

0.2 
45 

< 1 
24 
0.9 

< 1 
< 1.0 

APPROVED BY ~="E,;? S'):::: ~- -, 

1/20/81 Elmer D. Martinez, Operatio~i:ision 
PAGE 4 OF. 8 PAGE Manager 



--CUSTOMER Dames and Moore 
· • ADDREss Suite 398W, City Center 
. CITY 6400 Uptown Blvd., N. E 0 

-""'uTENTION Albuquerque, NM 87110 
c_,vo1cE No. Bill Mead 

012050 
:-

REPORT Of 
AflfilVSIS 

~_AMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 

: ... 
rYPE OF ANALYSIS Soil (EP Toxicity Inorganics) 

Sample Type of 
..... Identification Analysis mg/liter 

I ·- OW-4 2-3 Ft. Arsenic < 0.01 
! 

:., Barium < 10 

I Cadmium < 0.001 
~-' Chromium < 0.001 

Chromium 6+ < 0.01 

Lead < 0.001 
Mercury < OoQQQ4 

Selenium < OoOl 
Silver < Oo01 
Total Organic Carbon 4700 ug/gm 

~-::antrals far Environmental Pollution, Inc. 

' ~.0. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

~~ --· APPROVED Be _ ~~ --:;;; 

Elmer D. Martinez, Operations Divis}6n, Mgr. 
12/11/80 PAGE 18 OF 19 PAGE / 



,_ 

--·--·-
!• 

r- II 
,_ 

II ,, 
;• [1 

11 
II - ! ; • 

I! ,,.., 
f I! - 11 

.I ._ 'I 
' 

1: ;- 1: 
1: 
!i ,_ 1: 
I 

'· - :! TOTAL METALS 

--- :I 

i; 
[!1!100 1: 
I 1: i ,, - II 

·' - il 
i 

II 

:. II 
II ,- ii 

lll!l II ,, 
!! ,, '- ,, 
II 

c.lllf!l I! 

li 
II - I 

I 
t. II 
;.,. 

I 
~ ,_ 
' 
I 

i!!!!l 

-
~ 

-
I!! 

·- Dames & Moore 
!!!. 



,--
_.5TOMER 

ADDRESS 

-""" CITY 
fENTION 

1!'-·-'CE NO. 

Darres & f.bore 
6400 Uptown Blvd. NE Suite 398W 
City Center 
Albuquerque, NM 87110 
William Mead 
101057 

REFOflT Of 
AUf~LYSIS 

----------------------------r------------------------------------------------------1 

r·-~ SAMPLES RECEIVED CUSTOMER ORDER NUMBER 

lr,_ 
I~
if-
.' 
I ... 

,-

,.. 
' I 
IIIII L __ , 

I 
1:-:-
~~:~ 
I 
I 
~~~~~~~~~ 

IL. 
J,... .. 

! ~ IIIII 
jL 
I 
I 

lr: 
,~ 

! .. !fl'!!t'! 

-r 
6 

\~ 

Soil 

· Sample 
-Identification 

LF-1 2-3 ft. 

• 

LF-2 2-3 ft. 

~--

C )ntrols for Environmental Polluti6n, Inc. 
ltlil 
~ . .J. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

~-•--•- ---- ~n~tnn"' nnA4 

Type of 
Analysis 

Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Chromium 6+, Total 
Lead, Total 
Mercury, Total 
Selenium, Total 
Silver, Total 

Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromi urn, Total 
Chromium 6+, Total 
Lead, Total 
Mercury, Total 
Seleniu~ Total 
Silver, Total 

.!!9L9. 
50 

860 
0.2 

34 
< 1 

24 
0.05 

< 1 
2.2 

50 
940 

< 0.1 
36 

< 1 
23 

< 0.04 
< 1 
< 1.0 



-.·STOMER 

ADDRESS 

- CITY 
TENTION 

~~-·cE NO 

Dames & Moore 
6400 Uptown Blvd. NE Suite 398W 
City Center 
Albuquerque, NM 87110 
Willi am Mead 
101057 

REPORT Of 
AfJfilYSIS 

----------------------------.----------------------------------------------------, I :MPLES RECEIVED CUSTOMER ORDER NUMBER 

l:?E OF ANALYSIS Soil 

.... 

.... 

..... 

...... 

-
-
.. 
L_, 

...... 

..... 

-
:~ 

' I 

~ 
-

Sample 
Identification 

OW-4 0-1 Ft. 

lf-1 1-2 ft. 

( )ntrols for Environmental Pol!utiO"n, Inc. 

~J. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Tolonhnno a=;na=;/QQ?_Q!:VI1 

CORRECTED COPY 

Type of 
Analysis 

Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Chromium 6+, Total 
lead, Total 
Mercury, Total 
Selenium, Total 
Silver, Total 

Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Chromium 6+, Total 
lead, Total 
Mercury, Tota 1 
Selenianr, Total 
Silver, Total 

40 
930 

0.2 
30 

< 1 
29 

< 0.04 . 
< 1 
< l.O 

50 
970 

0.2 
34 
1 

27 
< 0.04 
< 1 
< l.O 

APPROVED BY.~~~~~~~~~~~~~~~~ 
1/20/81 Elmer D. Martinez, Operations 

PAGE 3 OF 8 PAGE 

- - - - , •• - .... .- r- n 1 'Z 1 0 01 



;;.;.. 
Dames & Moore 

CUSTO~.IER - 6400 Uptown Blvd. NE Suite 398W 
ADDRESS City Center - CITY A 1 buquerque, NM 87110 

ATTENTIOt. Willi am Mead 
lllill 'NVOICE NO. 

101057 
-r-,--------------------------~-------------------------------------------------------, 

_ii s 
SAMPLES RECEIVED Oi 1 CUSTOMER ORDER NUMBER 

.... , 
CORRECTED COPY I TYPE OF ANALYSIS 

-~~~~~~~-----------------------------------------------------------------------; 

-

--
-------

-
-
-
-

-Sample 
Identification 

LF-1 0-1 ft 

LF-2 0-1 ft. 

Type of 
Analysis 

Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Chromium 6+, Total 
Lead, Total 
Mercury, Total 
Selenium, Total 
Silver, Total 

Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Chromium 6+, Total 
Lead, Total 
fvErcurY"'F Total 
Selenium, Total 
Silver, Total 

20 
980 

0.2 
34 

< 1 
26 
0.04 

< 1 
7.8 

40 
970 

0.2 
29 

< l 
28 

< 0.04 
< l 

2.0 

APPROVED sv ~ . 
l/20/81 Elmer D. Martinez, Operations~ 

- Controls for Environmental Pollution, Inc. 

!I! P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

PAGE l OF 8 PAGE ~nager 

R E C E I V F n F F R 1 3 19 81 



•'STOMER 

ADDRESS 

"""' CITY 
TENTION 

II\ ... 'SE NO. 

r -

Dames & Moore 
6400 Uptown Blvd. NE Suite 398W 
City Center 
Albuquerque, NM 87110 
Wi .11 i am Mead 
101057 

REPOGT Of 
AUftLYSIS 

SAMPLES RECEIVED CUSTOMER ORDER NUMBER -
·-PE OF ANALYSIS 

Soil 

-- -Sample 
Identification -- LF-3 0-1 ft. 

-... 
-... 
·-
1@11111 

LF-4 0-l ft. 
• -
lj!llil 

-
l!i!llo 

--
IIIJil. 

-
~ 

-
@I 

!'lf!1"P'. 

'@It 

-
II!!!; 

-- ~-~ 

~ 

'--
c-')ntrols for Environmental Pollution, Inc. 

r'v. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
T-•~~,...~~~ c::nc::/ao? aoJt"l 

CORRECTED COPY 

Type of 
Analysis ~ 

Arsenic, Total 40 
Barium, Total 1,000 
Cadmium, Total 0.4 
Chromium, Total 34 
Chromium 6+, Total 1 
Lead, Total 26 
Mercury, Tota 1 < 0.04 
Selenium, Total < 1 
Silver, Total < 1.0 

Arsenic, Total 50 
Barium, Total 880 
Cadmium, Total :. - 0.2 
Chromium, Total 36 
Chromium 6+, Total < 1 
Lead, Total 29 
Mercury, Total < 0.04 
SeleniOi'if, Total < 1 
Silver, Total 2.7 

APPROVED BY~~~~~~~~~~~~~== 
1/20/81 Elmer D. Martinez, Operations 

PAGE 2 OF 8 PAGE 



STOMER .. 
ADDRESS 

-.... CITY 
; TENTION 

udliiii"'ICE NO. 

--

Dames & Moore 
6400 Uptown Blvd. NE Suite 398W 
City Center 
Albuquerque, NM 87110 
Will i am Mead 
101057 

REPOliT OF 
fUlfill'S IS 

I S~MPLES RECEIVED CUSTOMER ORDER NUMBER 

1' .... 
I . ~E OF ANALYSIS 

~---
Soil 

..... 

·-

--
i.lilll 

--t· 
L~ 

-Sample 
Identification 

LF-3 2-3 Ft. 

LF-4 2-3 ft 

I~ 
I 

lc 

C-Jntrols for Environmental Pollution, Inc. 
I 

\~. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Teleohone 505/982-9841 

CORRECTED COPY 

Type of 
Analysis 

Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Chromium 6+, Total 
Lead, Total 
Mercury, Tota 1 
Selenium, Total 
Si 1 ver·, Tot a 1 

Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Chromium 6+, Total 
Lead, IQ.!:al 
Mercury, Total 
Selenium, Total 
Silver, Total 

~ 

40 
870 

0.2 
40 

< 1 
26 
0.04 

< 1 
< 1.0 

50 
880 

0.2 
23 

2 
28 
0.05 

< 1 
< 1.0 

APPROVEDBY.~~~~~~~~~~~~r7~== 
l/20/81 Elmer D. Martinez, Operations 

PAGE 7 OF 8 



JSTOMER .. 
ADDRESS 

.... CITY 
"TENTION 

J~"'tCE NO. 

-. .. 

Dames & Moore 
6400 Uptown Blvd. NE Suite 398W 
City Center 
Albuquerque, NM 87110 
William ~ad 
101057 

fltFOilT OF 
fHJHLYSIS 

SAMPLES RECEIVED CUSTOMER ORDER NUMBER 
1 .... 

PE OF ANALYSIS Soil 

- Sample 
Identification .. -

- lF-4 1-2 ft. .. 
-.. 
-
i!IIIJl 

-
• OW-4 1-2 ft. 

-
1!!!1. 

-
(11111!1 

--
!.IJ!I!I 

.-
I 

~ 

-
~ 

-
~ 

-I 

!I! 

•: 
«!""" ~~ 

•• '-

'-

l::>ntrols for Environrnental Pollution. Inc. 

t-...J. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
T<>IPnhnnP "i0">/~ll'~7.qR41 

CORRECTED COPY 

Type of 
Analysis ~ 

Arsenic, Total 50 
Barium, Total 1,000 
Cadmium, Total 0.1 
Chromium, Total 33 
Chromium 6+, Total < 1 
lead, Total 23 
Mercury, Tota 1 0.09 
Selenium, Total < 1 
Silver, Total < 1.0 

Arsenic, Total 50 
Barium, Total 970 
Cadmium, Total < 0.1 
Chromium, Total 34 
Chromium 6+, Total < 1 
lead, Total 23 
Mercury, Total 0.05 
Selenium, Total < 1 
Si 1 ver~iota 1 3.2 

APPROVEDBY'~~~~~~~~~~~~~~~-
l/20/81 Elmer D. Martinez, Operations 

PAGE 5 OF 8 PAGE 

__ - - , •• .-"' .- .- n 1 "X 10 Q1 



r··MJIIII! 

~lilliiST01.1ER 

ADDRESS 

·- CITY 
, 

111111
TENTION 

I' ICE NO. -
; ... 

Dames & Moore 
6400 Uptown Blvd. NE Suite 398W 
City Center 
Albuquerque, NM 87110 
Willi am Mead 
101057 

SAMPLES RECEIVED CUSTOMER ORDER NUMBER 

r ... 
I .::"E OF ANALYSIS Soil 

I 
lllillll 

i:·""" 
(lllilil 

f"" 
' 
;~ 

,--
' 
:. 
'--·-

~ 

: ... 
r• 

L_-. 

r-
' 

L!-

~ 
-L~ 

f""' , .. 
'-' 

... -i 
r. 
L-

r""" I 

' 
~ 

r""" 
~ 

~ 

[
[~ 

Sample 
- Identification 

OW-4 2-3 ft. 

-

c!"'" ·~ 

{-::~ntrols for Environmental Pollution, Inc. 
ilillil 
'r-:0. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

CORRECTED COPY 

Type of 
Analysis 

Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Chromium 6+, Total 
Lead, Total 
r-Ercury, Total 
Selenium, Total 
Silver, Total 

......._ 

~ 

50 
890 

0.3 
29 

< 1 
25 

< 0.04 
< 1 
< 1.0 



-
-
-
..... 

..... 

-
-
-
---
-
-. 
-
-
-
-. 

! 

~ 

-. 
-
-' 

MISCELLANEOUS 

!• 

ii 

i' li 
ii 
!I ,, 
II. 
'' !I 
!I 
I, 

Dames & Moore 



-cusTo~.,ER Dames and M:>ore 
• ADDREss Suite 398W, City Center 

CITY 6400 Uptown Blvd., N.E. 
-ATTENTION A 1 buquerque, NM 87110 
.• wo1cE No. Bi 11 Mead 

012050 -

REPORT OF 
Af!ftlVSIS 

SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 
I .,... 
TYPE OF ANALYSIS Soi 1 

] - Sample 
Identification 

Type of 
Analysis 

OW-4 3-4 Ft. Chromium (Total Content) 

ug/gm 

20 

i 

ll-
r 
I 

J 
f 

~ 
t -
:..O:::ontrols for Environmental Pollution, Inc. 

!.P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982·9841 

~--~· APPROVED~~~~-'?'/"· 
Elmer D. Mart1nez, Operations Div~on, Mgr. 
12/11/80 PAGE 11 OF 19 PAGE . 



-CUSTOMER 

illlli ADDRESS 

CITY -ATTENTION 

•'"'01CE NO. 

.... 

Dames and Moore 
Suite 398W, City Center 
6400 Uptown Blvd., N.E. 
Albuquerque, NM 87110 
Bill Mead 
012050 

HEPOnT Of 
AfJflLYSIS 

SAMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 

J 
TYPE OF ANALYSIS Soil 

Sample 
Identification 

Type of 
Analysis ug/gm 

J 
J 
J 
j 

OW-4 4-5 Ft. Chromium {Total Content) 20 

j 

j 

j 
j 
·~ 

] 
. 
! -J 
j 

j 

J 
... ._ 

-. 
~ontrols for Environmental Pollution, Inc. 

~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

~ .-= ... 
APPROVED~ ~~ -~-.,- · ::::;...-' 

Elmer D. Martinez, Operations Divi~, Mgr. 
12/11/80 PAGE 12 OF 19 PAGE'/·~· 



:-
CUSTOMER 

'
111111 

ADDRESS 

Dames and Moore 
Suite 398W, City Center 

, .., CITY 6400 Uptown Blvd. , N. E. 
ATTENTION A 1 buquerque, NM 87110 

. •·vo1cE NO. Bi 11 Mead 
012050 

HEFOni OF 
Af!fil YSIS 

~AMPLES RECEIVED 11/8/80 CUSTOMER ORDER NUMBER 

.. J.,. 
I 

' rYPE OF ANALYSIS Soi 1 

;I 
Sample 
-Identification 

Type of 
Analysis 

OW-4 5-6 Ft. Chromium (Total Content) 

ug/gm 
30 

:-

,-::ontrols for Environmental Pollution, Inc. 
I 
!IIIIIIP.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 ......... 

Telephone 505/982-9841 

~--~~ -n-APPROVED ~ ~~...,....-----::£ .. -z..· 
Elmer D. Martinez, Operations Divis~ Mgr. 
12/11/80 PAGE 13 OF 19 PAGE -~·-, 



:-
; CUSTOMER 

. .,. ADDRESS 

CITY -ATTENTION 

·-'
1/0ICE NO. 

Dames & Moore 
6400 Uptown Blvd., N.E . 
Suite 398W - City Center 
Albuquerque, NM 87110 
Bill Mead 
012220 

'*f'sAMPLES RECEIVED 11 /8/80 CUSTOMER ORDER NUMBER 
I 

~ Soil 

{PE OF ANA;:::] e 

i Identification 

l 
I. 

CLF 1 & 2 0-1 FT. 

!T 
!""" 

l 
~ ,.., 
.l 
I 

CLF-3.4 ow 4 0-1 FT. 

'I. 
j 

j 
l I 
IIIIa 

Type of Analysis 

Sieve Analysis (Texture) 

Nitrogen Content 

Phosphorus Content 

Cation Exchange Capacity 

Sodium Absorption Ratio 

Sieve Analysis (Texture) 

Nitrogen Content 

Phosphorus Content 

Cation Exchange Capacity 
......_ 

Sodium Absorption Ratio 

· 1 * To be reported at a later date. 

c 
J 
! ,. 
~ 

J 
.... 

-::ontrols for Environmental Pollution, Inc. 

@!Ill P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

* 
420 ug/gm 

180 ug/gm 

REPOlli OF 
nr:f!LVSIS 

43.9 meq/100 gm 

9.5 

* 
540 ug/gm 

180 ug/gm 

42.8 meq/100 gm 

18.4 

--



,, 

Dames & Moore -
REPORT OF 

CUSTOMER 6400 Uptown Blvd. N.E. Suite 398W lillili ADDRESS City Center 
CITY A 1 buquerque, NM 87110 Af:ALYSIS -ATTENTION Wi 11 i am Mead 

lillili\IVOICE NO. 101082 

--
SAMPLES RECEIVED 1/9/81 CUSTOMER ORDER NUMBER 

r-
Soil Bulk ·-I TYPE OF ANALYSIS 

~j Sample Type of ·- Identi fi cation Analysis rrm Name % 
L 

,T - CLF- 1 & 2 #3 
0 to 1 foot Sieve 0.5-0.25 Medium Sand 0.3 ·- 0.25-0.1 Fine Sand 1.4 r 

~T 0.1-0.043 Very Fine Sand 25.2 
0.043 Silt and Clay 73.1 ·-

J CLF - 1 & 2 #2 
0 to 1 foot Sieve 0.5-0.25 Medium Sand 0.2 

~- 0.25-0.1 Fine Sand 1.0 r 
0.1-0.043 Very Fine Sand 15.8 

~T 0.043 Silt & Clay 83.0 ·- CLF-3,4, OW 4 #2 

~T 
0 to 1 foot Sieve 0.5-0.25 Medium Sand 0.3 

0. 25-0.1 Fine Sand 1.6 

~ 
0.1-0.043 Very Fine Sand - 16.6 
0.043 Silt & Clay 81.5 

CLF-3, 4, OW 4 #3 
I 0 to 1 foot t-

by: Darres & Moore Sieve -0-5-0.25 Medium Sand 2.4 

-- 0.25-0.1 Fine Sand 5.7 
0.1-0.43 Very Fine Sand 16.9 
0.043 Silt & Clay 75.0 

J 
~--
\ ·r 
~ L.-

~~ 

~ ------------------------------------------------------~~--?7~~~----------~ .. ~~:c::::~::...__---

;~ontrols for Environmental Pollution, Inc. 
f· . 
;__=».0. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Telephone 505/982-9841 

APPROVED BY'-7''7T7'~c.::........;A _________________ _ 

1/22/81 'J J. Mueller, President 
AGE 1 OF 1 PAGE 

RECE l VED J,t;N 2 3 1981 



:-
CUSTOMER Dames & Moore 

REPORT OF - ADDRESS 6400 Updown Blvd. N.E. 
CITY Albuquerque , NM 87110 

ANALYSIS -. ATTENTION Bill Mead 
- INVOICE NO. 101220 

.... 

·- SAMPLES RECEIVED 11/10/80 CUSTOMER ORDER NUMBER 

TYPE OF ANALYSIS Soil Analysis -

.... -
Sample 
Identification Analysis 

LF-1 Vertical 
6" to 12" Depth Permeability 

Moisture 
Content 

LR-4 Vertical 
6" to 24" Depth Permeability 

Moisture 
Content 

OW-4 Vertical 
18" to 24" Depth Permeability 

Moisture 
- Content 

LF-2 Vertical r - 6" to 12" Depth Permeability 

Moisture 
Content 

OW-4 Vertical 
18" to 24" Depth Permeability 

r- Moisture 
Content ; -

c *Cm/hr = cc/hr/Cm 2 • 

r-
1 
! 

~-~ --
:- Controls for Environmental Pollution, Inc. 
~ . 
• P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Telephone 505/982-9841 

.....,.._ 

Cm/hr* %Moisture 

0.070 
(0. 0276 in/hr) 

10.2 

0.080 
(0. 0312 in/hr) 

9.1 

0.059 
(0. 0232 in/hr) 

10.6 

0.059 
(0. 0232 in/hr) 

9.3 

0.114 
(0. 0450 in/hr) 

10.1 

____, ~ ./" 
"'" < 

APPROVED BY!,.~LL.:...::~::...,;-:::.~.:_~_-_·"'--~-----------
J ames J ~v-Mueller, President 
2/19/81 PAGE 1 OF 1 PAGE 

RECEIVED FEB 211981 



~~ 

I --
:~ 

·-
,_ 

·-
r·-
i 

! ii ·- " i! 
:- il i 
I 

I. ·- II -

r 
L• 

··-t 

u. 

r-
t• 

APPENDIX B-2 
r• 

l• 
GROUND WATER IN 

r- OBSERVATION WELLS 

llill!!ll 

r-

~ 
I 
I 

r-
II 

i 
t!l.!l 

II 
r-

1! 
~ 

I 
I II 
Li~!i I' 

j! 
r-
'· II 
~ II 

I r 
~ jl 

I ,-
~ 
,-
l 

et 

c Dames & Moore 



Dames & Moore 
_cusTOMER 6400 Uptown Blvd. N.E. Suite 398W 

ADDRESS City Center 
-- CITY Albuquerque, NM 87110 

ATTENTION Wi 11 i am Mead 
·-'VOICE NO. 012256 

REPORT OF 
AfJALYSIS 

'jsAMPLES RECEIVED 12/5/80 CUSTOMER ORDER NUMBER 

i 

; TYPE OF ANALYSIS Water 

1 
I 

] 
' { 

1 
"""" i 

J!iill 

~ 
J 
i 

j 
!-
J 
! 

j 
I 

j 
i 
I , 
Jf:!lfil'l!! 

' 

J 
j 

J 

Sample 
Identi fi cation 

OW-l Shell Oil Ciniza 
Refinery 
Pres. w/Nitric Acid 

OW-4 Shell Oil Ciniza 
Refinery 
Pres. w/10 ml Cone. 
Nitric Acid 

"""controls for Environmental Pollution, Inc. 

~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Telephone 505/982-9841 

Type of 
Analysis 

Arsenic 
Calcium 
Chromium 
Iron 
Manganese 
Selenium 
Sodium 

Arsenic 
Calcium 
Chromium 
Iron 
Manganese 
Selenium 
Sodjum 

< 0.01 
7.6 
0.007 
0.07 
0.04 

< O.Ol 
270 

< 0.01 
14 
0.005 
0.1 
0.07 

< 0.01 
230 

.,........,-~c-::::::: / . / 
APPROVED BY/ ~.,-'\t .... //t'(.ft.~-~ 

12/31/80 Elmer D. Martinez, Ope~ons Divisi1 
PAGE 1 OF 1 PAGE Manager 

~Ef~l'IED jft.N 09 i981 



CUSTOMER 

·• ADDRESS 

CITY --- -ATTENTION 

... NVOICE NO. 

.-.... 

Dames & f>bore 
6400 Uptown Blvd. N.E. Suite 398W 
City Center 
Albuquerque, NM 87110 
William Mead 
012158 

flEPOfiT OF 
Af!HLYSIS 

SAMPLES RECEIVED 12/5/80 CUSTOMER ORDER NUMBER 

IIIII 

J 
~] 
r 

Water 
TYPE OF ANALYSIS 

Sample 
Identification 

OW-l Shell Oil - Ciniza 
Pres. w/10 ml of 1 N Sodium 
Hydroxide 

Type of 
Analysis 

Cyanide 

OW-4 Shell Oil - Ciniza Refinery 
pres. w/10 ml of 1 N Sodium 
Hydroxide Cyanide 

< 0.1 

< 0.1 

....::~---- --- ,_ ~ 
APPROVED B'V:~../~~~ ~------:-- ~ -

12/22/80 Elmer D. Martinez, Operatl§fis-·n; vision 
PAGE l OF l PAG_~ Manager 

-controls for Environmental Pollution, Inc. 

~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 fHCEI'!ED DEC231S8~ 



CUST0~.1ER Dames & Moore 
·- ADDRESS Suite 398W, City Center 
. CITY 6400 Uptown Blvd., N.E. 
-ATTENTION Albuquerque, NM 87110 
·-"VOICE NO B i 11 Mead 

012180 

REFOfiT OF 
Al:filYSIS 

SAMPLES RECEIVED 12/5/80 CUSTOMER ORDER NUMBER 

.-' .... 

l -
J .... 

J 
j 

J 
J 
1 
liliR 

J 
J 

TYPE OF ANALYSIS Water 

Sample 
- I den t i f i cat i on 

OW-1 Shell Oil - Ciniza 

Refinery 

OW-4 Shell Oil - Ciniza 

Refinery 

•::;ontrols for Environmental Pollution, Inc. 

--P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
·Telephone 505/982-9841 

Type of 
Analysis mg/1 iter 

Chlorides 28 

Fluorides 0.55 

pH units ].8 

Solids, Total Dissolved 776 

Sulfates 167 

Chlorides 57 

Fluorides 1.0 

pH units 8.1 

Solids, Total Dissolved 741 

Sulfates 188 

APPROVED 8~~~~~--:;,...-
Elmer D artinez, Operati~ivision, Mgr 
12/24/ 0 PAGE 1 OF 1 PAGE 

1nnn 



!""' 
CUSTOMER 

ADDRESS 

CITY 
;~ 

ATTENTION 
'M'VOICE NO. 

Dames & Moore 
6400 Uptown Blvd., N.E. 
Suite 398W, City Center 
Albuquerque, NM 87110 
Bi 11 Mead 
012206 

REPORT OF 
At:ALYSIS 

.,.SAMPLES RECEIVED 

r..!. 
12/5/80 CUSTOMER ORDER NUMBER 

i TYPE OF ANALYSIS 
Water 

1 
ll'"'" 
i 

] 
l 
] 
t 

l 

Sample 
Identification 

OW-l - Shell Oil -
Ci ni za Refinery 
pres. w/10 ml. 
cone. sulfuric acid 

OW-4 - Shell Oil -
Cini za Refinery 
pres. w/10 ml. 
cone. sulfuric acid 

Type of 
Analysis 

Nitrogen, Nitrate (as N) 0.5 

Nitrogen, Nitrate (as N) 0.2 

~ APPROVEDBY~ ~~~ 
12}31/80 Elmer D. Martinez, Opera~Divisior 

PAGE 1 OF 1 PAGE Manager 
·-::ontrols for Environmental Polluuion, Inc. 
I 

~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 



r__, 
:uSTOMER 

; ... 
ADDRESS 

CITY -6.TTENTION 
,._ .• ,OICE NO. 

Dames & Moore 
Suite 398W, City Center 
6400 Uptown Blvd., N.E. 
Albuquerque, NM 87110 
Bill Mead 
012045 

SAMPLES RECEIVED 11/20/80 CUSTOMER ORDER NUMBER 

rYPE OF ANALYSIS 
Water 

i 
:"""' 
:'!"" 

I 

rJ... 
•· 

-I 
~-

[ 

c 
I 

t 

Sample 
Identification 

Well # OW-3 Location: Ciniza 
Owner-Shell 
Pres. w/10ml of IN Soln. sodium 
Hydroxide 

Well # OW-3 Location: Ciniza 
Owner-Shell 

Type of 
Analysis 

, Cyanide 

{Pre. w/10ml. Cone. Sulfuric Acid) . Nitrogen, Nitrate {as N) 

Ciniza Refinery - Well #OW-2 
Preserved w/10ml. Sod. hydroxide, 
1 Normal \Cyanide 

Ciniza Refinery-Well # OW-2 
preserved w/10ml. cone. Nitric 
Acid 

Ciniza Refinery - l~ell # OW-2 
preserved w/10m1. cone. Sulfuric 

·Arsenic 
· Calcium 
. Chromium {Total) 
. Iron 
· Manganese 
·Selenium 
Sodium ......_ 

Acid ·Nitrogen, Nitrates (as N) 

Ciniza Refinery - Well # OW-2 Chlorides 
F1 uoride 
pH 
Solids, Total Dissolved 
Sulfates 

REFOfiT Of 
AfJfiLVSIS 

mg/liter 

< 0.1 

< 0.1 

< 0.1 

< 0.01 
2000 Zo 
0.003 
1.1 
0.2 
0.01 
390 

0.1 

39 
1.6 
7.6 
856 
16 

APPROVED~~--~~~~~~~~~~~~~~~ 

r~ontrols for Environmental Pollution, Inc . 

._lllip.Q. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

Elmer D. Martinez, Operations Divisio 
12/11/80 PAGE 1 OF 1 PAGE 



:USTOMER ·- ADDRESS ... CITY 

: HTENTION 

Dames & ~1oore 
Suite 398W, City Center 
6400 Uptown Blvd., N.E. 
Albuquerque, NM 87110 
Bill Mead 
012045 

REPORT Or 
AUELVSIS 

~------------------------------r------------------------------------------------------, 

'T'?;AMPLES RECEIVED 11/20/80 CUSTOMER ORDER NUMBER 

i rypE OF ANALYSIS Water "CORRECTED REPORT" 

r 
I :..,. 
I 

~,., 

I 
I 
' 

I 
i 
:r 

Sample 
Identification 

Ciniza Refinery - Well # OW-2 
Preserved w/10 ml. cone. 
Nitric Acid 

Type of 
Analysis 

Calcium 

-::::ontrols for Environmental Pollution, Inc. 

~.0. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
· Telephone 505/982-9841 

mg/liter 

20 

~. 
APPROVED BY ~ 

12/11/80 Elmer D. Martinez, Ope-~ons 
PAGE 1 OF l PAGE 

Divisic 
Manager 



-.... _ .. 
Dames & Moore CUSTOMER 

- ADDREss 6400 Uptown Blvd. N. E. Suite 398W 
_ _ CITY City Center 
!IIII'I'ATTENTioNAlbuquerque~ NM 87110 

;-·VOICE No.Wi 11 i am Mead 
012055 

.,SAMPLES RECEIVED 11 /20/80 CUSTOMER ORDER NUMBER 
I r• ; TYPE OF ANALYSIS Water 

. ..,.. 

J 
l 
~-

1 
I 

Sample 
Identification 

Well #OW-3 
Location: Ciniza 
Owner - Shell 

Type of 
Analysis 

Chlorides 

Fluoride 

, pH Units 

36 

1.4 

7.7 

I 
Solids, Total Dissolved 876 

' Sulfates 

·. '--. -:- - -

:I 

12/11/80 

r-:ontrols for Environmental Pollution, Inc. 

llllllp.Q. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982·9841 

79 

~~_,.-;-:,;...~ I' 

APPROVED BY / ,pd /~-;-£_/;;r~'--.., 
Elmer D. Martinez, ~perations J}Vision 

PAGE 1 OF 1 PA~ 
Mgr. 



....... - .-
CUSTOMER 

11111 ADDRESS 

CITY 

!lillll -ATTENTION 

11111 1NVOICE NO. 

Dames & Moore 
Suite 398W, City Center 
6400 Uptown Blvd., N. E. 
Albuquerque, NM 87110 
Bill Mead 
012125 

HEPOflT OF 
AUALYSIS 

-~--------------------------.-----------------------------------------------------, 

•l SAMPLES RECEIVED 11/20/80 
I 

CUSTOMER ORDER NUMBER 

-!TYPE OF ANALYSIS Water 

Sample Type of 
Identification Anallsis 

Well # OW-3 Arsenic 
Location: Ciniza Calcium 
Owner: Shell Chromium 
(Pres. w/lOml. cone. Iron 
nitric acid) Manganese 

Selenium 
Sodium 

-controls for Environmental Pollution, Inc. 

~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

mg/liter 

< 0.01 
3.4 

(Total) 0.007 
1.8 
0.003 

< 0.01 
370 

-· ~· .-· 

APPROVEDB ~~~ 
Elmer D. Martinez, Operations Djvision, Mgr. 

12/18/80 PAGE 1 OF 1 PAGE 

!"~CEIVFn DEC2? 1Qr!J 



r..., Dames & fuore 
i .. ::usroMEF£400 Uptown Blvd. N.E.- Suite 398W 

ADDRES~i ty Center 
:--. CITYAlbuquerque, NM 87110 

HTENTIO~i 11 i am Mead 
'-''OICE NCIJ01076 

REPORT OF 
AfJfiLYSIS 

l iSAMPLES RECEIVED12/9/80 CUSTOMER ORDER NUMBER 

~ Water 

~YPE OF A;;;i;fication 
~ OW-9 

Lr 
f 
L• 

~ 
L• 
l 
Lilli 

J. 

! 
' 
t-

~ 

~ 
~ 
~ 

rL 

~ 
L 
~ 

Type of 
Anal_ysis mg/1 

Arsenic < 0.01 

Ca 1 ci t.iTl 19 

Chromi urn, Total 0.004 

Iron 0.02 

Manganese 0.02 

Selenium < 0.01 

Sodium 350 

------------------------------------------------------------------------~ 

~~ontrols for Environmental Pollution, Inc. 

:._~.0. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Teleohone 505/982-9841 

APPROVED BY ~~__.-P? -;;>-s --

l/21/81 Elmer D. Martinez, ORer~ns Divisior 
PAGE 1 OF 1 p GE Manager 

RECEIVED JAN 2 2 1931 



-CUSTOMER Dames & Moore - ADDRESS Suite 398W, City Center 

- CITY 6400 Uptown Blvd, N.E. 
ATTENTION Albuquerque, NM 87110 - 'IOICE NO. Bill Mead 

012266 -
-,SAMPLES RECEIVED 12/9/80 

-· 
J 
j 

J 
j 

j 

~] -' ; 

j 

J 
j 

J 

TYPE OF ANALYSIS Water 

Sample 
-Identification 

OW-7 

REPOfiT OF 
Af:ALYSIS 

CUSTOMER ORDER NUMBER 

Type of 
Analysis 

Arsenic 

Calcium 

mg/liter 

< 0.01 

34 

Chromium (Total) 0.003 

0.3 

0.02 

Iron 

Manganese 

Sel eni urn 

Sodium 

< 0.01 

270 

-- ·_.-:;ff.ff~~ 
APPROVED BY ~~c?"E-. -

rdames J. Mueller, President 
12/31/80 PAGE 1 OF 1 PAGE 

"""Controls for Environmental Pollubion, Inc. 
; 

~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 



"-;. CUSTOMER ·- ADDRESS 

CITY ·"ATIENTION 
,lllfli· 'VOICE NO. 

I 

Dames & Moore 
6400 Uptown Blvd. N.E. Suite 398W 
City Center 
Albuquerque, NM 87110 
William r-Ead 
012158 

REPOnT OF 
Al:filYSIS 

:. SAMPLES RECEIVED 12/9/80 
I 

CUSTOMER ORDER NUMBER 

~ Water I TYPE OF ANALYSIS 

Sample 
Identification 

OW-7 

OW-9 

Type of 
Analysis 

Cyanide 

Cyanide 

< 0.1 

< 0.1 

~-
~- ---...:.-:::-

APPROVED BY.-~~-,.....:----
12/22/80 Elme~-D. Martinez, OperationS'Division 

PAGE 1 OF 1 PA~-::/ Manager 
""'Controls for Environmental Pollution, Inc. 

~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 



iiiiiOo 
' \ CUSTOMER .. 

ADDRESS 

•• CITY 

' ATTENTION 
' 
iiM 'JICE NO. 

Dames & Moore 
6400 Uptown Blvd. N.E. 
Suite 398W - City Center 
A 1 buquerque, NM 87110 
Bi 11 Mead 
012225 

REPORT OF 
AfJALVSIS 

SAMPLES RECEIVED 12/9/80 CUSTOMER ORDER NUMBER 

..!.. 
I TYPE OF ANALYSIS 

Water 

I 
I 

I 
l 
I 

! 
I 

l 
' I 

J 
! 
' 

! 
I 

l 
~ 
I r 

I 

1 
t ,.... 

!'!!' 

' I 
tJ!""' 

~ 

l 
e 

-
~ 

Sample 
Identification 

OW-7 

OW-9 

E:- =- c: 
~~® 

Type of 
Analysis 

Chloride 
Fluoride 
pH Units 
Solids, Total 
Sulfate 

Chloride 
Fluoride 
pH Units 

Dissolved 

Solids, Total Dissolved 
Sulfate 

mg/1 

21 

0.37 

8. 7 

717 

·166 

56 

0.80 
7.8 
1060 

391 

-~ APPROVEDBY("~~~~J 
12/31/80 Elmer D. Martinez, Operations)Ofvisi 

-:::ontrols for Environmental Pollution, Inc. 
PAGE 1 OF 1 PAGE / Manag 

l 

~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Teleohone 505/982-9841 . .· .. :, "; ~~ ;-_~l.. .. : 1 \ • : ~ • .} ;· ~ . -...., u 



!• i CUSTOMER 

·h ADDRESS 

CITY -: ATTENTION 

l.., ''OICE NO. 

Dames & Moore 
6400 Uptown Blvd., N.E. 
Suite 398W, City Center 
Albuquerque, NM 87110 
Bill Mead 
012207 

REPORT Of 
Af~ALYSIS 

,,.SAMPLES RECEIVED 12/9/80 CUSTOMER ORDER NUMBER 

1..,:.. TYPE OF ANALYSIS Water 

1 
:I 
1 

.I 
l 
' 1 
J 

1-

~l 
' • 
' 

~ 

Sample 
Identification 

OW-7 

OW-9 

Type of 
Analysis 

Nitrogen, Nitrate (as N) 

mg/1 

< 0.1 

Nitrogen, Nitrate (as N) 0.5 

--~~ c:---
APPROVEDBY~~~~ 

12/31/80 Elmer D. Mar.tinez, Operati~ision 
PAGE 1 OF 1 PAGE Manager 

:-::ontrols for Environmental Pollut:;ion, Inc. 

~P.O. Box 5351 • 1925 Rosina • Santa Fe,New Mexico 87502 
Telephone 505/982-9841 

"RECEIVED JAN 02 
•. ,-•. ,.:;1 
.i::::v.l. 



CUSTOMER DameS & Moore 
• ADDREss Suite 398W, City Center 

cnv 6400 Uptown Blvd, N.E. 
-ATTENTION Albuquerque, NM 87110 
•.. ,,o,cE NO. Bill Mead 

012267 

'j SAMPLES RECEIVED 12/17/80 CUSTOMER ORDER NUMBER 
I 

lllt'i 

J 

j 

TYPE OF ANALYSIS Water 

Sample 
Identification 

OW-16-Shell Oil-Ciniza 
Refinery preserved w/10ml of 

Type of 
Analysis 

Cone. sulfuric acid Nitrogen, Nitrate (as N) 

J 
j 

J 
-J 
j 

j 

j 
e 
J. 
~ 

J. .• . 
-' 

OW-10-Shell Oil- Ciniza 
Refinery preserved w/lOml 
Cone. nitric acid 

OW-16-Shell Oil - Ciniza 
Refinery preserved w/10ml 

Cone. nitric acid 

Arsenic 
Cal ci urn 
Chromium 
Iron 
Manganese 
Selenium 
Sodium 

Arsenic 
Calcium 
Chromium 
Iron 
Manganese 
Selenium 
Sodium 

~·-

-sontrols for Environmental Pollution, Inc. 

~-P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

....._ 

mg/1 iter 

3.7 

< 0.01 
17 
0.002 
0.6 
0.03 
0.01 
360 

0.03 
24 
0.003 
1.0 
0.06 
0.01 
270 

REPORT OF 
fi[JfiLYSIS 



... 
:::uSTO~.IER 

- ADDRESS 

CITY :·-. 
~TTENTION 

I -··
101CE NO. 

Dames & Moore 
6400 Uptown Blvd. N.E. Suite 398W 
City Center 
Albuquerque, NM 87110 
Bill Mead 
101052 

i-1 ::;AMPLES RECEIVED 12/17/80 CUSTOMER ORDER NUMBER 
I 

~-rYPE OF ANALYSIS Water For Cvanide 

Fr 
i 

:.I 
:r 
~I 
:r 
~I 
; 

! 

Sample 
Identification 

OW-10-Shell Oil 
Cini za Refinery 
pres. w/lOml 
of 1 N Sodium 
Hydroxide 

OW-16-Shell Oil 
Cini za Refinery 
pres.w/10ml 
of 1 N Sodium 
Hydroxide 

mg/1 iter 

< 0.1 

< 0.1 

~~ 

APPROVED s/~~.c:?-~~--r r-z.p~...,~ 

Lflii' C"' =- C _.,/ 

PAGE~ t.~~ k=.....e Elmer D. fl.artinez, Div. Mgr. 
1/16/81 PAGE 1 OF 1 

~ontrols for Environmental Pollution, Inc. 
I 
~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Telephone 505/982·9841 



CUSTOMER ... 
ADDRESS 

CITY 

ATTENTION 
,_ 'OICE NO. 

Dames & Moore 
6400 Uptown Blvd N.E. Suite 398 W 
City Center 
Albuquerque, NM 87110 
Bill Mead 

REPORT OF 
AUALYSIS 

101216 
----------------------------.--------------------------------------------------~ ,_ 

]SAMPLES RECEIVED 1-6-81 CUSTOMER ORDER NUMBER 

..,!. 

... TYPE OF ANALYSIS Water 

J 
-j 
J 
j 

J -J -:--.;: 

Sample 
Identification 
OW-11 Shell Oil 
Ci n i za Refinery 

OW-12 She 11 Oi 1 
Ci ni za Refinery 

. OW-13 Shell Oi 1 
Ci ni za Refinery 

OW-17 Shell Oil 
Ci ni za Refinery 

OW-20 Shell Oil 
Ciniza Refinery 

• 

Type of 
Analysis 

Chloride 
Fluoride 
PH Units 
Total Dissolved Solids 
Sulfate 

Chloride 
Fluoride 
PH Units 
Total Dissolved Solids 
Sulfate 

Chloride 
Fluoride 
PH Units 
Total Dissolved Solids 
Sul-fate 

Chloride 
Fluoride 
PH Units 
Total Dissolved Solids 
Sulfate 

Chloride 
Fluoride 
PH Units 
Total Dissolved Solids 
Sulfate 

-----~ ../ 
APPROVED BY ~~~-- -

mg/1 

88 
0.20 
7.8 
935 
196 

120 
0.52 
7.5 
746 
100 

19 
1.0 
8.5 
659 
207 

86 
0.47 
7.4 
818 
319 

100 
0.40 
11.6 
841 
214 

~JUiiiif··"f-·.:; 
€:- =- c bzr1;zirl ~® Elmer D. Martinez, Operations Division Ma~ 

PAGE 1 OF 2 PAGE -~--- . 1/31/81 
"':ontrols for Environmental Pollutton, Inc. 
I -r:0 .0. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Teleohone 505/982-9841 
RECEIVED FEB 3 1981 



r~ 

; CUSTOMER 
'Iiiii 

ADDRESS 

~.,. CITY 

ATIENTION 
1lillll "'IOICE NO. 

Dames & Moore 
6400 Uptown Blvd N.E. Suite 
City Center 
Albuquerque9 NM 87110 
Bi 11 Mead 
101216 

398 w REPORT OF 
Af:ALYSIS 

SAMPLES RECEIVED 1-6-81 CUSTOMER ORDER NUMBER 

TYPE OF ANALYSIS Water 

.I 
l 
! 
I 

i 
r 

~ 

Sample 
Identification 

OW-14 Shell Oil 
Cini za Refinery 

OW-14 Shell Oil 
Ci ni za Refinery 

OW-24 Shell Oil 
Cini za Refinery 

b- P""<Ji' #if*! ~ 
£::.- £ 
~~® Elmer D. 

l/31/81 
,-::;ontrols for Environmental Pollut-ion, Inc. 
I 

~.0. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

Type of 
Analysis mg/1 

Chloride 210 
Fluoride 0.62 
PH Units 7.3 
Total Dissolved Solids 839 
Sulfate 104 

Fluoride 0.58 
PH Units 7.3 
Sulfate 102 

Chloride 33 
Fluoride 0. 70 
PH Units 7.8 
Total Dissolved Solids 784 
Sulfate 72 

APPROVEDB-~~~~~~~~~~~~~==~
Martinez, Operations 

PAGE 2 

RECEIVED FER 3 198! 



CUSTOMER 

ADDRESS 

. CITY ... 
. ATTENTION 

- '"JVOICE NO. 

Dames & Moore 
6400 Uptown Blvd. N.E. 
City Center 
Albuquerque, NM 87110 
William Mead 
101236 

SAMPLES RECEIVED 1/6/81 

TYPE OF ANALYSIS 
Water -- Sample 

Identification 
-

- OW-12-Shell Oil 
Ciniza Refinery -· - OW-14 - Shell Oil - Ciniza Refinery 

OW-16 - Shell Oil 
Ciniza Refinery 

OW-17 - She 11 Oil 
Ciniza Refinery 

-
OW 20 - Shell Oil -
Ciniza Refinery -

--' 

' 

-i 

• 

-1 

0 

' 
1 

Suite 398W 

CUSTOMER ORDER NUMBER 

Type of 
Analysis 

Hydrocarbons 

Hydrocarbons 

Hydrocarbons 

Hydrocarbons 

Hydrocarbons 

,.,..._ 

-

~·--· 

mg/1 

7.1 

6.4 

4.0 

25 

5.5 

-= 

REPOHT Of 
AI:ALYSIS 

- --=o!"-=-=--. 

~~ APPROVED BY~~.:;..-i 
i c- =-c ~ 

~~~~ 
2/4/81 

-...,Controls for Environmental Pollution, Inc. 
'i 

"'!!_: P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Elmer D.-Martinez, Operatio~ion 
PAGE l OF l PAGE Managl 

Telephone 505/982-9841 o c (' C' 1 \1 t: n c C Q c; 1 Q ~1 



·-:USTOMER 

..., ADDRESS 

CITY -~TTENTION 
. M''OICE NO. 

Dames & Moore 
6400 Uptown Blvd., N.E • 
Suite 398W, City Center 
Albuquerque, NM 87110 
Bi 11 Mead 
012205 

' ~AMPLES RECEIVED 12/17/80 CUSTOMER ORDER NUMBER 

,i. 
I rypE OF ANALYSIS 

Water 

-· 

Sample 
Identification 

OW-10- Shell Oil -
Ci ni za Refinery 
preserved w/10 ml. of 
cone. sulfuric acid 

Type of 
Analysis 

Nitrogen, Nitrate (as N) 

.-':ontrols for Environmental Pollut.ion, Inc. 

eP.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Telephone 505/982-9841 

0.3 

REPORT OF 
AfJfiLVSIS 



..... 
CUSTO~.~ER 

lliil ADDRESS 

CITY 
c ... 

· ATTENTION 
-. IIOICE Nv. 

Dames & 1\loore 
6400 Uptown Blvd. NE 
Albuquerque, ~ 87100 
Bill Mead 
101091 

REPOGT OF 
flr:r~l VSIS 

'-rsAMPLES RECEIVED 12/17/80 CUSTOMER ORDER NUMBER 

r TYPE OF ANALYSIS .,.. Water Analysis -

! ... 
-
~ 
I 

Sample 
Identification 

OW-10 
Shell Oil 
Ciniza Refinery 

-

Analysis mg/1 

Chlorides 79 

Fluorides 0.64 

pH Units 7.6 

I 
Total Dissolved Solids 1030 

I 

I 
i ... 

I 

~ 
t 
I 

r 
I -
c 

; 

!!!!!! 
I -

Sulfates 

.-:ontrols for Environmental Pollution, Inc. 
@.0. Box 5351 o 1925 Rosina o Santa Fe, New Mexico 87502 

Telephone 505/982-9841 

331 

'-·/ff_/./~.L.. 7 YJ;
~__,:..._ 

APPROVED BY / /~,_ )_ 
Elmer D. Martinez, Operatio#Division Mgr. 
1/23/81 PAGE 1 OF 4 PAGE 

RECEIVED JAN'2 
I 7 19RJ 



--CUSTOMER 
1111111 ADDRESS 

CITY ,_ 
ATTENTION 

.1111111\lVOICE NO. 

Dames & Moore 
6400 Uptown Blvd. 
Albuquerque , NM 
Bill Mead 
101091 

NE 
87100 

REPOGT OF 
A(!fiLVSIS 

SAMPLES RECEIVED 12/17/80 CUSTOMER ORDER NUMBER 

;..L 
1 TYPE OF ANALYSIS Water Analysis -

·-r 
1 

~I 
_j 

Sample 
Identification 

OW-10 
Shell Oil 
Ciniza Refinery 

Analysis mg/1 

Chlorides 76 

Fluorides 0.64 

pH Units 7.7 

ii Total Dissolved Solids 1040 

Sulfates 247 

·IIIII 

) 
I 

APPROVEDBY __ ~~~~~~~~~~----------
Elmer D. Martinez, Operatic Division 1\lgr. 
1/23/81 PAGE 3 OF 4 PA 

...Controls for Environmental Pollution, Inc. 
I -
~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

· Telephone 505/982-9841 



-
CUSTOMER 

ADDRESS 

CITY 
.ATTENTIO!'. 

-"'VOICE NC 

Dames & Moore 
6400 Uptown Blvd. NE 
Albuquerque, ~ 87100 
Bill Mead 
101091 

REPORT Of 
Af:fiLVSIS 

---------------------------------r----------------------------------------------------------. 
..-1 SAMPLES RECEIVED 

I 

12/17/80 CUSTOMER ORDER NUMBER 

-l 
. TYPE OF ANALYSIS Water Analysis -... 
I 

_,I 

-j Sample - Identification Analysis mg/1 

:r OW-16 Chlorides 110 -~j Shell Oil 
Fluorides 0.86 Ciniza Refinery 
pH Units 7.7 

--:1 Total Dissolved Solids 759 

-J .. 
~F--~ _, 
~ 
j .. 
J 
""" J -L., 

j 

...,., 
:\.:.: 

Sulfates 

_._, 

~--

-controls for Environmental Pollution, Inc. 

-e_P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

81 

~?~ APPROVED BY O...Z:.,/_C/ ./,1/M, 
Elmer D. Martinez, Operationsof"ivision Mgr 
1/23/81 PAGE 3 OF 4 PAGE 

:·.~' .... 71<'1:11 
- I -- - .. 



·- CUSTOMER 

- ADDRESS 

CITY 
. ..,.·ATTENTION 

-!\!VOICE Nu. 

Dames & Moore 
6400 Uptown Blvd. NE 
Albuquerque, ~ 87100 
Bill Mead 
101091 

REPORT OF 
Af:fil YSIS 

' SAMPLES RECEIVED 12/17/80 CUSTOMER ORDER NUMBER 

--I 
"""' 

j 

] 

J 

TYPE OF ANALYSIS Water Analysis -

Sample 
Identification 

OW-16 
Shell Oil 
Ciniza Refinery 

Analysis mg/1 

Chlorides 230 

Fluorides 0.9 

pH Units 7.6 

Total Dissolved Solids 799 

Sulfates 15 

] 
; 

--:1 
l 

b. 
.l 

I 
! 
! 

I 
~ ------------------------------------------------------------~~~~--~~~-~--------~ 

~ (?<:C"--~. 7: __ ;-

I 
....Controls for Environmental Pollu~ion, Inc. 

f!/!;P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982·9841 

APPROVED BY ~ /\::;::J-.-#'(4. """\ 
Elmer D. Martinez, Operations yvision Mgr 
1/23/81 PAGE 2 OF 4 PAGE 

RECEIVED JiH~ 2 7 lSBl 



CUSTOMER 
111111 

ADDRESS 

CITY ·ATTENTION 

Dames and Moore 
Suite 398 W, City Center 
6400 Uptown Blvd., N.E. 
Albuquerque, NM 87110 
Bill Mead 
101110 

REPORT OF 
AUf1LYSIS 

SAMPLES RECEIVED 1/6/81 CUSTOMER ORDER NUMBER 

j 

j 
. 

J 
~I -
j 

J 
~. 

J 
j 

j 

j 

TYPE OF ANALYSIS Water 

Sample 
Identification 

OW-11-Shell Oil-Ciniza Refinery 
Sample preserved w/10ml of 
Nitric Acid 

OW-12-Shell Oil-Ciniza Refinery 
preserved w/10ml of cone. 
Nitric Acid 

OW-13-Shell Oil-Ciniza Refinery 
preserved w/10ml of cone. 
Nitric Acid 

OW-14-Shell Oil-Ciniza Refinery 
pres. w/10ml of cone. Nitric 
Acid 

-controls for Environmental Pollution, Inc. 
1 

~P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Telephone 505/982·9841 

Type of 
Analysis 

Arsenic 
Calcium 
Chromium 
Iron 
Lead 
t1anganese 
Selenium 
Sodium 

Arsenic 
Calcium 
Chromium 
Iron 
Lead 
Manganese 
Selenium 
Sodium 

Arsenic 
Calcium 
Chr6ffi1 urn 
Iron 
Lead 
Manganese 
Selenium 
Sodium 

Arsenic 
Calcium 
Chromium 
Iron 
Lead 
Manganese 
Selenium 
Sodium 

mg/l iter 

< 0.01 
11 
0.003 
0.3 
0.002 
0.03 

< 0.01 
380 

< 0.01 
11 
0.004 
0.7 
0.03 
0.08 

< 0.01 
310 

< 0.01 
6.5 
0.009 
0.6 
0.03 
0.06 

< 0.01 
270 

< 0.01 
34 
0.008 
0.2 
0.02 
0.06 

< 0.01 
290 

.. 

APPROVEDBY~~~~~-------------------

Elmer D. Ma~ z, Operations Division, Mgr. 
1/24/81 PAGE 1 OF 2 PAGE 

RECEIVED JAN 2 6 1981 



CUSTOMER 

- ADDRESS 

CITY 

-ATTENTION 

i-'NOICE NO. 

-
' 

Dames and Moore 
Suite 398 W, City Center 
6400 Uptown Blvd., N.E. 
Albuquerque, NM 87110 
Bill Mead 
101110 

REPORT Of 
AUALYSIS 

' SAMPLES RECEIVED 1/6/81 CUSTOMER ORDER NUMBER 

;~ 
: TYPE OF ANALYSIS Water 

] 

J 
] 
' 

J 
J 
J 
1 -
] 

l -

Sample 
Identification 

- OW-17-Shell Oil- Ciniza Refinery 
pres. w/10ml of cone. Nitric Acid 

OW-20-Shell Oil-Ciniza Refinery 
pres. w/10ml of cone. Nitric 
Acid 

OW-24-Shell Oil-Ciniza Refinery 
pres. w/10ml Cone. Nitric 
Acid 

-r.::::ontrols for Environmental Pollution, Inc. 

.;_P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

Type of 
Analysis 

Arsenic 
Calcium 
Chromium 
Iron 
Lead 
Manganese 
Selenium 
Sodium 

Arsenic 
Calcium 
Chromium 
Iron 
Lead 
Manganese 
Selenium 
Sodium 

Arsenic 
Calcium 
Chro.mi urn 
Iron 
Lead 
Manganese 
Selenium 
Sodium 

mg/1 iter 

0.02 
400 
0.02 
4.5 
0.5 
4.2 

< 0.01 
250 

< 0.01 
6.6 
0.1 
0.3 
0.04 
0.02 

< 0.01 
320 

< 0.01 
23 
0.001 
0.2 
0.03 
0.3 

< 0.01 
310 

APPROVEDBY~~~~~=----------------
Elmer D. Mart· z, Operations Division, Mgr. 

1/24/81 AGE 2 OF 2 PAGE 

RECE\VED JAN z6lSSl 



-CUSTOMER 

-- ADDRESS 

:·- CITY 

ATTENTION 

tlfliiii'VOICE NO. 

Dames & Moore 
6400 Uptown Blvd. N.E. Suite 398W 
City Center 
Albuquerque, NM 87110 
Bi 11 Mead 
101053 

REPORT OF 
AfJfiLYSIS 

:TsAMPLES RECEIVED 1/6/81 CUSTOMER ORDER NUMBER 

J.. 
I 

: TYPE OF ANALYSIS Water for Cyanide 

l 

:i 
~ 
1 0 

t 

l 
f 

~ 
~ c 
.l 
I 
!-

Sample 
. Identification 

OW-11-Shell Oil 
Ci ni za Refinery 
Pres.w/10ml of 
1 N Sodium Hydroxide 

OW-12-Shell Oil 
Cini za Refinery 
Pres .w/lOml of 
1 N Sodium Hydroxide 

OW-13-Shell Oil 
Ciniza Refinery 
Pres .w/lOml of 
1 N Sodium Hydroxide 

OW-14-Shell Oil 
Ciniza Refinery 
Pres .w/10ml of 
1 N Sodium Hydroxide 

OW-17-Shell Oil 
Ci ni za Refinery 
Pres.w/10ml of 
1 N Sodium Hydroxide 

OW-20-Shell Oil 
Ciniza Refinery 
Pres.w/10ml of 
1 N Sodium Hydroxide 

OW-24-Shell Oil 
Ci ni za Refinery 
Pres.w/lOml of 
1 N Sodium Hydroxide 

mg/liter 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

------------------------------------------------------~------------------~ 

,-::ontrols for Environmental Pollution, Inc. 

eP.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

~' ----. _.._ -
APPROVEDBY (...:· ----~~;> 

Elmer D. Martinez, Div. Mgr. /. 
1/16/81 PAGE 1 OF 1 PAGE 



;;,;. Dames & Moore 
_ cusTOMER 6400 Uptown Blvd. N. E. - Suite 398W 

ADDREss City Center 
_ CITY Albuquerque, NM 87110 

ATTENTIOf'.l Wi 11 i am Mead 
- ''OICE NO. lOll W 

HEPOHT OF 
AfJfllYSIS 

----------------------------.--------------------------------------------------· 
SAMPLES RECEIVED 1 /6/81 CUSTOMER ORDER NUMBER 

,I W 
- TYPE OF ANALYSIS ater 

l ..... 

J 
] 

J 
] 

l -
l" -'· 

]. 
) 

j 

]_ 

j 

J 

Sample 
Identification 

OW-11-Shell Oil Ciniza 
Refinery- Pres. w/10 ml of 
cone. Sulfuric Acid 

OW-12-Shell Oil - Ciniza 
Refinery - Pres. w/10 ml of 
cone. Sulfuric Acid 

OW-13-Shell Oil - Ciniza 
Refinery - Pres. w/10 ml of 
cone. Sulfuric Acid 

OW-14-Shell Oil - Ciniza 
Refinery - Pres. w/10 ml of 
cone. Sulfuric Acid 

OW-17-Shell Oil - Ciniza 
Refinery - Pres. w/10 ml of 
Sulfuric Acid 

OW-20-Shell Oil - Ciniza 
Refinery - Pres. w/10 ml of 
cone. Sulfuric Acid 

OW-24-Shel Oil - Ciniza 
Refinery - Pres. w/10 ml of 
cone. Sulfuric Acid 

Type of 
Analysis 

Nitrogen, Nitrate (as N) 

Nitrogen, Nitrate {as N) 

Nitrogen, Nitrate (as N) 

Nitrogen, Nitrate {as N) 

Nitrogen, Nitrate (as N) 

Nitrogen, Nitrate {as N) 

Nitrogen, Nitrate (as N) 

1.8 

0.1 

< 0.1 

0.2 

0.8 

1.3 

0.5 

-':ontrols for Environmental Pollutjon, Inc. 

""'L.P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

RECEIVED JAN 3 ° lS~t 
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cusTOMER Dames & Moore 

._ ADDPEss Suite 398W, City Center 
. CITY 6400 Uptown Blvd., N.L 

• ATTENTION Albuquerque, NM 87110 
.... NVOICE NO. Bi 11 Mead 

012179 

HEPOfiT OF 
Af:ALYSIS 

•1 SAMPLES RECEIVED 

. i 
11/10/80 CUSTOMER ORDER NUMBER 

""""' Sludge (Date Collected 11/6/80) TYPE OF ANALYSIS 

Sample Type of 
Identification Analysis mg/1 iter 

API Seperator Emulsion Arsenic < 0.01 

Barium < 10 

Cadmium < 0.001 

Chromium 0.006 

Chromium 6+ < 0.01 

Lead (Total) 6.1 

Mercury < 0.004 

Selenium < 0.01 

Silver < 0.01 

Total Chrome 200 ug/gm 
......_ percent ~weight 

Total Organic Carbon 17.8 

... 
-~ 

T --------------------------------------------------------------~~----------------~ 

APPROVED~ <::~~---.... 
Elmer D. ~a~nez, Operations D~~on, Mgr. 

12/24/80 PAGE 1 OF 1 PAGY . 
"""Sontrols for Environmental Pollut.ion, Inc. 

·' 
- P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Telephone 505/982-9841 



• : CUSTOMER 

illlil ADDRESS 

CITY 

:""'"·ATTENTION 

iiiiiiiNVOICE NO. 

Dames and Moore 
Suite 398W, City Center 
6400 Uptown Blvd., N.E. 
Albuquerque, NM 87110 
Bill Mead 
012050 

' SAMPLES RECEIVED ll/10/80 CUSTOMER ORDER NUMBER 

:-TYPE OF ANALYSIS Sludge 
I -j 
J 
; 

i 

) .. 
J 
J 
1 
"""' 

J 
J 
J 
~ 
J 
j 

j 

Sample 
Identi fica ti on 

Leaded Tank Sludge; 
Tank 59 

Date Collected 11/4/80 

Type of 
Anal~sis 

Lead (Total) 
EP Lead 
Total Organic 

-controls for Environmental Pollution, Inc. 

eP.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

Lead 

690 

0.08 

2.4 

HEPOni Of 
At~filYSIS 

ug/g 
mg/liter 

ug/gm 
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Water Analysis 

Arsenic 

Barium 
Cadmium 
Calcium 

-Chromium 
Chromium 6+ 
Cyanide 
Fluoride 
Iron 
Lead 
Manganese 
Mercury 

Lower Limits of Detection for Water 

Nitrogen, Nitrate (as N) 
Oil & Grease 
Selenium 
Silver 
Sodium 
Solids, Total Dissolved 

Sulfate 

mg/1 iter 

0.01 

0.1 

0.001 

0.1 
0.001 

0.01 

0.1 
0.01 

0.01 
0.001 

0.001 

0.0004 

0.1 

1.0 

0.01 

0.01 

0.01 

5.0 

5.0 

HECEIVFn ~~~ '?1 :'JQl 
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Analysis 

Arsenic 
Barium 

Cadmium 
-Chromium 
Chromium +6 

Lead 
Mercury 

Selenium 
Silver 

Lower Limits of Detection 

for EP Toxicity Analysis 

~--

mg/liter 

0.01 

10 

0.001 

0.001 

0.01 

0.001 

0.0004 

0.01 

0.01 



--I 
--
-
-
I --
I""" 
I -
r 
if!IPI 

.... 

-

Analysis 

Arsenic 
Barium 
Cadmium 
Chromium 
Chromium +6 
Lead 
Mercury 
Selenium 
Silver 
Total Organic Carbon 

Lower Limits of Detection 
for Soils 

ug/gm 

1 

10 
0.1 
0.1 
1 

0.1 
0.04 

1 

1 

10 
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Introduction 

Quality Control measures are taken from the time the samples arrive to the time 

data is reported. The following is a brief summary of steps taken during the 

analysis of your samples. 

Basic Function 

The Quality Control/Quality Assurance department is responsible for the conduct 

of the Analytical Laboratory Quality Control program and for taking or r~commend

ing measures to ensure the fulfillment of the quality objectives of management 

and the carrying out of Quality Control policies in the most efficient and 

economical manner comrnesurate with ensuring continuing accuracy and precision 

of data produced. 

Responsibilities and Authority 

1. Developes and carries out quality control programs, including statistical 

procedures and techniques, which will help laboratories to meet authorized 

quality standards at minimum cost; and advises and assists management in 

the installation, staffing and supervision of such programs. 

2. Monitors quality control activities of the laboratory to determine con

formance with authorized policyand procedures and with sound practice; 

and make appropriate recommendations for correction and improvement as 

may be necessary. 

3. Seeks out and evaluates new ideas and current development in the field 

of quality control and recommends means for their application wherev~r 

advisable. 

4. Advises management in reviewing technology, methods and equipment, with 

respect to quality aspects. 

5. Advises the Purchasing section regarding quality of purchased materials, 

reagents and chemicals. 

6. Recommends packaging materials and procedures. 

7. Performs related duties as assigned. 



-
-

Quality Control Practices 

Upon arrival at the laboratory, each sample is assigned a color-coded number. 

This code number is placed on all apparatus used for that sample during chemical 

- and radiometric detenminations. This code number is recorded in the laboratory 

-
-
-· --

receiving report which is filled out at the time that the samples are received. 

The laboratory receiving report consists of five pages which are distributed to 

v~rious departments within the company. 

Blank and standard spike samples are analyzed routinely as part of Controls for 

Environmental Pollution's internal quality control program. These samples are 

~ indistinguishable from regular samples to prevent samples from receiving preferen-
.... 

, .... 

.... 

-

tial treatment. In addition, each chemist prepares known reference samples which 

he can use to measure his quality of work. 

All reagents, carriers and radioactive tracers and instrumentation used in the 

analysis are calibrated on a scheduled basis as described by the quality assurance 

plan. 

In summary, the methods employed for anarYses are those which measure the desired 

!! constituent with precision and accuracy and meet the data needs in the presence 

- of the interferences normally encountered. The routine analysis of spiked samples 

..... 

·is the measurement of quality while the use of analytical grade reagents is a 

controls of measure. The quality control program has two primary functions. First, 

the program monitors the reliability of the results reported. The second function 

~: is the control of quality in order to meet the program requirements. 

-
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~ ~ :5121 or 251.::3 of this Chaote:-. and 
(i:) cc:npl!es wi:.h § 255.1i{b); or 

(2) T!le was:e is mana!led ir. st:ch a 
way that it is p!'"Ote::teri h-om anv 
material or conditions whlch m~v cause 
it to i~jte or re;c:.. · 

§ 265.257 Special requirements for 
"incompatibie wastes. 

{a) lncoa:patibie wastes. or 
incompatible wastes and u.aterials. (see 
Appendix V for e.xacpies) n:ust not be 
placed in the saoe pile. unless 
§ 255.l!(b} is CO!I!plied with. 

(b) A piie of hazarrious waste that is 
incomoatible with anv waste or other 
material stored nearby iD othe:
conta.iners. piles. ooen tanks. or suriace 
imoounciments ·Iilu~t be seoarated fi-o;:n 
th~ othe: materiais. or protected from 
the!:! by means oi a dike. ber;:n. wall or 
other ci evice. 
(Comment: Tne pu.-pose of this is to 
prevent fires. expiosion.s. saseous 
e~ssion.s.. leac:.hi.ng. or other clischa.ze!e 
of hazardous waste or hazardous waste 
constituents which could result t-om tbe 
contact or mixi."lg of i::lcompatible 
wastes or materials.] 

{c) Hazardous waste must not be oil-ed 
oo the same area where incocnatibie 
wastes or materials were previ-ously 
piled. unless that area has been 
deccntam.inated sufficiently to ensure 
co!I!piiance with § 255.17(b). 

§§ 255.258-255.259 [Reser-ved) 

Subpart M-Land Treatment 

§ 25:i.27tl A;lplica~Uity. 

Tne regulations :n this Subpart appiy 
to owners and ooerators of hazardous 
waste land tresnnent facilities. except 
as § 255.1 provides otherwise. 

§ 255.271 [Reserved] 

§ 2E5.272 Genenl oper.sting 
requi~ents.. 

(a) Ha.zarcious waste must not be 
piaced in or on a land treatment facility 
ll!lless tile waste can be made less 
hazardous or non-hazardous by 
bioiogical ciegradation or c:.;e!Ilical 
r~actions occ:urri.ng in or on the soiL 

(b) Run-on must be diverted away 
ircm the active oortiol:U! of a land 
treatcent fa~Jitv. 

(c) Run-on~~ active portions of a 
land treatment facility must be 
collected. 
(Comment· If the collected run-off is a 
hazardous waste under Part 251 of this 
Chaj)ter. it must be managed as a 
hazardous waste in ac::ordance with all 
aoolicable reaui..-er:Jents of Parts 252. 
26i and 255 o-f this Chapter. II the 
collec!ed run-off is discharged through a 
point source to waters of t.'le United 

States. it is subiect to t..1e reocini:nents 
of Section 402 of the Ciean WatC!:- Ac-
as amended.) 

(d) The date for co:r.piiance wi:.~ 
paragrapns (b) and (c) of this Section is 
12 months after the efiecrive date of this 
Pan. 

§ 255.273 WB!!te ::analysis. · 

ln adrlHion to the waste analvses 
required by § 255.13. be!ore pla-cing a 
hazarcious waste in or on a land 
treatment facility. tile owner or ope:ator 
must: 

(a} Dete.rmine the concentrations in 
the waste of anv substances wil..icil 
exceed the maxim= concentrations 
contained in Table I of § 251.24 of this 
Chanter that cause a waste to exhibit 
the EP toxicitv cilaracte:-!stic: 

(b) For any'waste listed in Part 251. 
Subpart D. of this Clapter. determine 
the concentrations of any substances 
whlch caused the waste to be listed as a 
ha.zarcious waste: and 

(c) If food c:.'lain crops are growt:.. 
dete:::niDe the concentrations in the 
waste of each of the folio~ 
constituents: arse!l.ic:. cadmium. lead. 
and ::1ercury. unless the ov.rner or 
ooerator bas v.'Titten. coc.u:::ented data 
that show that the constituent is not 
present. 
(Co=ent: Part 251 of tb.is Chapter 
soeci.i1es the substances for wil..ic:h a 
~aste is listed as a hc:.zartious waste. As 
required by § 255.13. the waste a..'lalysis 
plan must include analyses needed to 
comolv \vith § § 255.281 and 255..282. As 
requ:u;d by § 255.73. the.,pwner or 
operator must place the results from 
each waste ar.alvsis. or the documented 
inior=~ation. in the ope:-atmg-record of 
the facility.] 

§§ 25:5.27-4-265..275 {Reserved] 

§ 265.276 Food chain crops. 
{a) AJJ owner or operator of a 

ha.zarcious waste land treat::::lent facility 
on wh..=.:.h iood chain cops are be~ 
grown. or have been p-awn and will be 
grown i.:J the future. must notify the 
RelZional Ad!:llcistrator wit!iin 50 davs 
aft~r the effective date of this Part. • 
[Comment: The growth of food chair. 
c.-cps at a facility whicil nas neve:
beiore been used for this purpose is a 
significant change iD process untie:-
§ 12.2.23(c)(3) of this Chapter. Owners or 
operators of sue.~ land treatment 
facilities who propose to grow iood 
cbain -crops after the efiective date of 
this ran-must comply with § 12.2.23{c)(3) 
of this Chapter.] 

(b)(l) Food chain c::-oos must not be 
gro,...-n on the treated a;ea of a 
hazardous waste land treat::t:ent fac:lity 
u:tless tne owner or opera tor can 

cie:nonstrate. based on field testi~. that 
a:cy arsemc:. leaC.. merctL'"Y· or othe: 
cor.stituents identifit:d uncie:-
§ Z55...:73(b ): 

{i} Will not be transferred to tile food 
portion of tile crop by plant uptake or 
ci.irect contact. and will not oLI)erwise be 
ingested by food r;:.;ain a.nirilals (e.g_ by 
grazing}; or 

{ii) Will n.ol occ:.u- in greate: 
concentrations iD the crops grown on the 
land treatment iacilirv tha.."l in tbe same 
crops grown on unu-e-;.ted soils u.~der 
similar conditions in the same region. 

(2) Tne iniorrnation necessary to make 
the demonstration required by 
paragraph (b)(l) of this Section must be 
kept at the facility and must. at a 

(i) Be based on tests for the specific 
waste and application rates being used 
at the facility: and. 

(ii) Inc!ude descriptions of crop and 
soil characteristics. sample selection 
c::iteria. samuie size cieten:::i.::Ja tioc. 
azalytical m~thods. and statistical 
pro~ciures. 

(c) Food c:.-:.ain crops must not be 
grown on a land treattlent iacility 
receivi.t::2 waste that contains caciro::ium 
unl~s all re.quirecents of pi:ag;aph 
(c)(1)(i) th:ough (iii) of tb..is Sec:.ion or all 
require:=ents of paragraph (c}(Z)(i) . 
tbrougb (iv} of this Section are meL 

(1) (i) The pH of the waste and soil 
raixture is 6.5 or greater at tbe time of 
eao waste application. except for 
waste c::~ntaining cacl.:nium at 
c::~n~c-ztions c! 2 mg/kg (dry we!ght) 
or less: 

[ii) The a.DDual application of 
cacimi= from waste cioes not exceed 
O.S lcilogracs per hectare (kglha) on 
land used ior production of tobacco. 
leafy Vf!2etables. Or root cops grown for 
h=an coos=ption. For other food 
6ain c::-ops. the annual cabium 
applli:ation rate does not exceed: 

~., _,...... 30. ·~ ------
joly t. ,~ 10 o.c. Jt. t9e!, ____ _ 

D.r-.......-.; ........ t. 1987-------

z.o 
1.25 
o..s 

(ill) Tne cumulative application of 
c.ac:i.=,j= from waste does not exceed 
the levels iD either paragraph 
(c)(l)(ili)(A) of this Section or paragraph 
(c)(1)(iii)(BJ of Ll-Us Section. 
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(A) 

a.ca~ • S..au;n:>und 
JOoloH '"""oH :.sa lnan u gr ... ,.,. :nan 

u 
L~ e>an s, ____ _ 
\-ts ______ _ 
C>:n••,..., ts ___ _ 

5 
5 
5 

10 
20 

(B) For soils with a background pH of 
less t!lan 6.5. the cumUlative cacimium 
ao:>lication rate does z:ot exceed the 
~~~els below: Provided. tho.t the oH of 
the waste and soil mixture u ad}usted to 
«Uld mali:!aioed at 6.5 or greater 
whenever food chain ·crops are grown. 

Sol Obi:::.'\ eJ:"d"af"'l9• a;o;;ary 
i.--w:OOqj 

L ..... ,_ s __________ _ 
~•5-------------G:~.ztrr~ '"'-----------

(Z)[i) The only food cam crop 
-.:~rcc:Jced is ani:::::~al feed. 

5 
10 
20 

· (ii) The ;:>H of the waste and soil 
:n!.:-cture is !5..5 or !rrea~e.:- at the time of 
was~e ao:::!iicz. tic;; or at the tiree the croo 
is oic;;:n~d. wl:ic.1ever oc=:; late:-. and· 
~{s pH levei is maintained woei!eVei: 
ioc::i ci:c;in c:ops are gro~"'l. 

(ill) T.:le!"e is a f;;;cility opera ring plan 
';\:"hicb de::Jons~ates how the animal 
ieed v.-ill be distributed to pre:::lucie 
ingestion by huma:J.s. The facility 
ocz!'3ti.~ ;::!an ciesc::ribes the :::Jeas:u-es 
~o :::e ta.;cen to safeg'.J.a.-d ag;;"T'st 
-::oss:ble health hazarcis iro:n cadmium 
entering the food chain. WWQ may 
resu!t free alternative land uses. 

(iv) Fo:rure ;;rope:.y owne.:-s are 
notified bv a s'dociacion in the land 
record or ?roperrr deed wilich .states 
that the property has received waste at 
hi2h caci."'!ium a"Oolication rates and that 
fo~d c:ha;n crop~ ·:;hould not ~e grown. 
due to a possible health hazard. 
[Com.T.ent: As required by § 265.73. if an 
owner or operator grows food chain 
crops on his iand treat!!lent facility, he 
must place tl::e information developed in 
this Section in the operating record of 
the facility.] 

§ 255..277 [Reszrved] 

} ::::55.27! Un=tur.~ted zone (=ne at 
aer:otion) momtonng. 

(a) The o•-..-ner or operator !:lust have 
in \Vljting. ar:d must impieme!lt. an 
unsaturated ;:one monitoring pJ;;n which 
is ciesirneti to: 

[1) Dete::t :he vertical ::O.:gration oi 
hazardous waste and !lazarcio~s waste 
constitue:::~ts uncier :be active oortion of 
the lanci treatwent facilitv. anci 

[21 Pro";de ir.iorn::aticn" on tbe 
bac:kgrounci conce:J:rat:ions of the 

hazardous waste and hazardous waste 
constituents in sL-nilar but untreated 
soils nearby; th!s backgrounc oorutoring 
must be conducted beiore o:- in 
conjt.:.nction wiL't tile monitori:lg 
required under parag:r<!pa {a)(l) of this 
Section. 

(b) The unsaturated zone conitoring 
plan must include. at a :::::li.-:iz:JUJ::::: 

[1) Soil monitoring usii:g soil cores. 
and 

(2) Soil-pore water monitori..ng using 
devices such as lvsimete:s. 

(c) To c::lcply ~villi par-agraph (a)(1) of 
this Sec!ion. the owner or ooerator mu.st 
demonstrate in his unsanu-ate~ zone 
morutoring plan that 

(1) The depth at w:Uc:b. soil and soil
;:;ore water sam:>les are to be taken is 
belcw the depth to which the waste is 
incorporated into the soil: 

(2) The number of soil and soil-pore 
water samples to be ta."<en is based on / 
the vari.abilitv of: 

{i) The haz~cious was~e :::o:-..stito.:ents 
(as ide::It:5.ed in § l65.Z73(a) a=d {bJ) in 
the waste and in !he .soil: a::d 

(ii) The soil type(s): «Ulci 
(3) Th2 freque::1cy ou:ci t:.:.":.i:1g of soil 

and soil-pcre water sa!:.?iLL& is based 
en th2 ::-eouencv. ti.::ll~. ;md rate ~f 
waste appllcati~n. pro~ty to grouid 
water. a!ld soil pe=eaoility. 

(d) The owner or operator ;::u.ust keep 
at the facility his unsatu.ra!~C. zor-e 
~ortito:-'..:~g plan. and tbe ra tior;ale used 
in cievelopi::lg !his pla:1. 

{e) The ow::e.:- cr open_~cr ~est 
ar:aivze the soil and soil-!lore water 
samples for the hazarcioU:S wa:!!e 
constituents that were foc.nd in the 
wa.ste ciu.ri:lg the wa.ste analysis c.nde::
~ Z5.5..2J"""J (a) znd (1l ). 
[Co.GWJenc As &equi.red by § 255.;3. all 
data and information deve!eped by the 
owner or ooe.:-ator 1mcier ~s Sectioo 
must be ?l~ced ii: the opera!::.""lg re::ord 
of the facility.] 

§ 255..279 Reco.-dxeeoing. 

T.oe owner or ooerator cf a ln..nd 
treatce::1t facility ·::Just kee;> re::orcis of 
the ao!liicatioo dates. aodicaton rates. 
quantities. and locatiC::l. of ea6 . 
hazarcious waste placed in ~e facility. 
in the operating record required in 
§ :5.5.73. 

§ 265..2!!0 Closure and post-closun~. 
(a) In the closcre plan =c:!e: ~ :ss.:n:: 

an::!. ±.e r.;:,st-closure pla.'l =cier 
§ zss.i18: the owner or ope.:-ator ::z:.cst 
acicress the followir:g oojec:ives and 
b:ii::ate now C:ey wi!.l be ac.:....ieveq: 

(:) Control of L'le migration of 
'!::a::arci::us waste anc:i h=arcc~s waste 
c::mstiruer::t5 fro~ t:Je treated o.rea ::1to 
be gJOU!lc:i water. 

[2) Control of L'le re!ease of 
contaminated :un-ofi irom the facility 
into suriace water. 

(3) Control of the reiease of airborne 
partJC".!late contaminants caused by 
wi::d erosion:: a.,d 

(4) Compliance with ~ 255.276 
concerci.::g tbe zrowtb of iood-cnain 
crops. 

(b) The ovr.ter or operator must 
~onsicier at least the following !actors in 

aciciressing the dosare and post-closure 
care objecti-;;e.s of paragraph (a} of this 
Section: 

[lJ Type and amount cfhazardous 
waste and haz:u-c:!ous waste constituents 
applied to the land treat=e!lt !'aci!ity; 

(2) _The mobiUty and the expected rate 
of mi:;:;;otioo of the hazarcicus waste and 
hazar-cious waste cor:.s::!:Uents: 

(SJ Site location. topo;r.aphy. and 
surrolinciing land use. with respect to the 
poten.tial effects of po!Jutant ~gr:>tio:J. 
(e.g .• ;:>roximity to gr::Jtmd water. surface 
wa!er·and cb..::l.lci.=g water socrces}: 

(4) C!imate. incuC.:ng amour:.t. 
· freque:::.cy. and pH of pred?ilatiot:: 

(5) GeologiczJ and soii proiiJes m::d 
suriace and subsuriace hycrolog~: oi the 
site. ~d soil ch;;.racter-istio::s. ind~::ii;1g 
cation ex6a:.ge capacity. io:al orgacic 
carbon. and -vH: 

!6) Unsa~atd zone :nonit:::ri!lg 
inion::narion obtainw?ci under ~ 255.27(!; 
and 

(7) Ty-;Je. cccce!1r:at:on. 2.:1d ::e:::d1 oi 
misz:ra tion of hazarcict!s waste · 
co~stitue!'lts in the soil as c:o!:loa:-:d to 
their background cc~ce:.tratiocs. 

(c) T.oe ov.-r.er or c;:>~:ator !:lust 
consider at least !he f:::llowing ~ethoci:. 
m add:-essbg the c:!osure 4IIG ;:oast
c:iosu.e care objecti·:es oi par::gra;>o {a) 
of thi!J Section: 

(1) Re!:loval oi cc~:az:::.;;teci soils: 
(Z) Placeme::1t of a nr.ai cover. 

c:onsicieri:lg: (i} Fucc!:ions ci the cover 
(e.g_ infiltration c:::::.troL er.;sion a.cd 
ren-oii coo::-ol. a!lC wi.'1c! erosion 
control). and (:i) Chuac!e~stic:s of the 
c:Jve:-. inc!ucii.-J.g :::ate:iai. !ina! sur:'ace 
c::m!ours. thid::ness. ::>orcsitv anc:i 
pe~eaoility. slope. ie::gt!: ~~ :un oi· 
siope. and ~e oi vegetacicn on the 
cove.:::-

(3) Co!Jec!ion and treat:::e:::.t of Z1!::1-cif: 
(4) Dive:-siot: Stl"'Jc~.u-es to preve::1t 

suriaca water I"'.l.!l-on £:roc en:e:ing the 
treated area: and 

(5) ~foo.itorin~ oi soil. soil-pore wc.ter. 
and g!"OU::td water. 

(d) ln adciiticn to the req'.!!re~er:.ts of 
3 :55.117. ci~.ng the ;;ost-ciosure :::a..r-e 
pe~od. the own~r or operator of a ln.nd 
t:-earment !'ac:lity mus:: 

(1) Maintai:J any '.lilsatu:-ated zooe 
mon:itonng system. aod coilect aoci 
a:1aiyze sar::pies fr-om this sys1e:n in a 
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r.-.an.."'ler a:1c ::-equency spe=:5ed in t!le 
post-closure pian: 

(:f..rtest:'ic: access to ilie facility as 
ap,?ropriate fo: 1!5 post-closcre l!se: and 

(3l Assure that 2rov.-... 1 oi iood cilain 
r::=ops cou:plies w1-tt § ~5.5.276. 

§ 255..281 Sceci.al ~u1remo:nts tor 
i~mrU!lte or rea::trve waste_ 

l~Jtabie o~ reactive wastes must not 
be land treated. unless the waste is 
i.t:::.meciiately incorporated into the soil 
so that (1) tile resulting waste. mixture. 
or dissolution oi material no longer 
meets the de!=..nition of ignitable or 
reactlve waste under § § 251..21 or 251..2.3 
of thls Chapter. anc! (2) § 255_17(b) is 
compiied with.. 

§ 265..282 Special reouirements for 
incomoatiblo: wastes. 

bcomoatible wastes. or L"lcomoatible 
wastes and caterial! (see Aooen"clix V 
ior examples). must not be pi~ced in the 
sa.rce land treatment area. uniess 
§ 255.17{b} is cornpiied with.. 

§§ 26~"'83-265.299 [Reserved) 
···-··· ... -·~----

Subpart N-umcfllls 

§ 265..300 Applica.biltty. 

The regulations in this Subpart apply 
to OWilei'3 and ooera:oo of facilities that 
ciispose of haza;dous waste in landiills, 
exce;Jt as § :=.55.1 pro";des othe~se_ A 

·waste pile used as a disposal facility is 
a lancilill and is governed by this 
Subpart 

§ 25.5-301 [fles.erved] 

§ 265..302 Gene!CII operating 
requir~ments. 

[a) Run-on must be diverted away 
from the acti\"e portions of a landfill. 

[b) Run-off from active portions oi a 
lancffi.ll must be collected. · 
[Comment.--H the collected ::-.m-oif is a 
hazarcious waste under Part 251 of this 
Chapte:-. it cust be manageci as a 
bazaroous waste in accorriance with all 
appiicable requirements of Parts 26Z, 
263_ and 255 of L'IJ.is Chaoter- If the 
collected run-off is ciisc.Sa."7ed throuszh a 
ooir.t source to waters of the United
Slates. it is subiect to the re!:uirece!lts 
of Sec!ion 402 ~f tbe Clean Water Act. 
as awenciecL] 

(c) The date ior comollance with 
parag;-aphs (a) and [b).of this Section is 
12 t:1onths a.fte:- the effective date of this 
Par"-

( d) The ow-:1er or operator of a landfill 
contai.:-..ing hazardous waste which is 
s\l()ject to d.ispe!:"Sal by wind must cover 
or otne:wJse manage the landfill so that 
wind disoersal of the hazardous waste 
is controileci 

{Co:;;.-;-,ent: As re-qui:ed by§ :?55.13. the 
waste a.'1aivsis oian ;:;oust include 
analvses n~!'ded to comoh· witil 
§ § 2~5.312 anc :?55.313. f._s· reqmred by 
§ 265.73. the ow-::1er or ooerato: ::::rus: 
piace t..Ce resul:s of ~ese anaiyses in ti!e 
opera n:;;g record oi the iadi~·.j 

§§ 26:i..303-25.S..308 (Reserved] 

§ 265..309 Surveyin9 and neordkeepin!;. 
Tile owner or ooeraic: of a landfill 

mtUt maintain th~ foiiowing items in the 
operating record required in § 265.73: 

(a} On a map. the exact location and 
ci4"'l:ensions. including depth. of each cell 
with respect to permanently surveyed 
ben6marks: and 

(b) The a~ntents of each cell and the 
approximate location of each hazarcious 
waste type wiG.in eacil cell. 

§ 265.310 Closure and pos1-dosure.. 
(a) The owner or operator must place 

a finai cover over the landfill. and the 
closure plan t!.."lc:ier § 25.5.112 must 
specify the function anc:i design of the 
cover_ In the post-ciosu:e pian uncle:: 
§ 25.5.118. the owner or ooerator must 
include the pest-closure care 
requirements of parag:-aph (d) of this 
Sectioll.. 

[b) In the closure and post-closure 
plans. tile owner or operator must 
address the following objectives and 
indicate how tbev will be achieved: 

(1) Control of pollutant llllg:ration from 
the facility "ia ground water. surfa~ 
water. and air: 

(2) Control oi surface water 
infiltration. including prevention of 
pooling; and 

(3) Prevention of erosion.. 
(c) Toe owner or operator must 

consider at least the following iactors in 
addressing the closure and post-closure 
care objectives of pa.rag::3ph (b) of this 
Section: 

(1) Type and amoi.!Ilt of hazardous 
waste and hazardous waste co05tituents 
ill the I andfill:. . 

(2} Tne mobility and the expected rate 
of migr-a lion of the hazardous wastE and 
hazardous waste constitue:::tts: 

(3) Site location. topograpny, and 
surrol.ll:ciing land use. with respec to the 
potential effects of pollutant migration 
(e.g~ proxi:nity to groun::! water. suriace 
water. and drinking water sources}; 

[4) Cli=late. including amount. 
frequency. and pH of precipitatiot:: 

(5) Characteristics of the cover 
including material. final suriace 
contours. iliic.ic.ness. porosity and 
permeability. s!ope.le:~gth oi r.m of 
slope. and type of vegetation on the 
cover: and 

(6) Geological and soil profiles and 
surface and subsurface hydrology of tile 
site. 

~·~ 

(b) In a C:d.ition to l~e reqcire:::lents of 
§ ~55.117. dur'~~g t.1e post-c!osure c.are 
period. t.'le ow-:1er or operator oi a 
bazarcious was:e lanC."ii.: must: 

(ll Mai.."''lai.::l the f-.:."lc~cn and inte¢tr 
of the ful~ cover as soe:::ilied in the 
approveci cios~ piar.: 

(Z) MamtaiD ami mo:-..itor toe leachate 
collecuon. re.::noval and treatcent 
system (if there is one present in the 
landfill) tc prevent excess acc-..l.t:lulat:ion 
of leachat~ in the system: 
(CoDU:Jen:: If the collected leachate is a 
haz.artiou~ waste under.Part 251 of this 
Uapter. it must b.e managed as a 
hazarrious waste in accordance with all 
applicable requirements of Parts 252. 
253. and 255 of this Chapter. If tile 
collected leachate is discharged through· 
a point socrce to waters of the United 
States. it i.s subject to the requirements 
of Section 402 of the Clean Water Act. 
as amended.] 

(3) Main :ain anci monitor the gas 
collec:::ion and control system [if there is 
one presen: in the landfill) to control the 
vertical az::i horizontal escape of gases; 

(4) P:-ote::t and maiDtain su.-,:eyed 
benchmarks: and . 

(5) Rest:r.ct access to the landfill as 
appropriate for its post-closure use. 

§ 265..311 £Reserved) 

§ 255..312 Special ~uir!!ments far 
ignitable or ro:actrve waste. . 

Ignitabie or reactive waste mus! not 
be olaced in a lancifill. unless the waste 
is treated. rende:-ed. or mixed beiore or 
immediately after placei!lent in the 
landfill so that (1) the resulting waste. 
mixture. or dissolution of IUaterial no 
lonszer meets the definition oi ig!litable 
or i"eactive waste under §§ 261.21 or 
251.23 oi this Chapter. and [2} § 255.17(b) 
is complied with. 

§ 255..313 ~oecial reauirements for 
incompatible wastes. 

Incomoatble wastes. or incompatible 
wastes and materials. (see Appendix V 
for examples) must not be placed in the 
same landfill cell unless § 265.17(b} is 
complied with. 

§ 2S5...31" Soecial requiremems for liquid 
waste_ 

(a) Bulk or non-containe:ized liquid 
waste or wc.ste containi:lg free liquids 
must not be Dlaced in a landfill uniess: 

[1) The la.-idfill bas a liner which is 
chemically and physically resistant to 
the added liouid. and a functioning 
leaaate coll-ection and remo,;al system 
with a caoacitv sufficient to remove all 
leachate ;roci~cec:i: or 

(2) Beiore disposaL the liquid waste or 
waste. containing rree liquids is treated 
or stabilized. chemically or physically 
[e.g... by m.ixi.ng witb an absoroent solid). 
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Sheet: 1 of 6 

Bore Point:Aeration Basin 

Water Elev:NOT ENCOUNTERED 
s 

Boring No. :0101 p c 
L A 
0 L 

LAB # DEPTH BLOW COUNT T E 
0.0-12.0 /IIIII 

/IIIII 
/IIIII 
/IIIII 
/IIIII u 
IIIII/ 
/IIIII 
/IIIII 
/IIIII 
IIIII/ u 
/IIIII 
IIIII/ 
IIIII/ 
/IIIII 
IIIII/ u 
III/II 
1//111 
IIIII/ 
/III/I 
IIIII/ lL 
IIIII/ 
/IIIII 

~~~~~~ 
12.0 000000 

l.L 

.£Q_ 

22.0 ---- .. -
TD 

Size & Type of Boring:DISPLACEMENT PROBE 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

s 
A 
M 
p 
L MATERIAL CHARACTERISTICS 
E !MOISTURE CONDITION.COLOR GRAINSIZE ETC.) 

ss CLAY, WET, FIRM 
ss 
ss 

ss Gil VEL 

ss rriiiLK FORKATIOR-SHALK 

File #: 96-077 

Site: Giant Refining 
Ciniza Refinery 

Elevation: existing 
Angle: N20W-SE 
Date: 1996 

%M L PI CLASS. 

Logged By: WHK 



Sheet: 2 of 6 

Bore Point:Aeration Basin 

Water Elev:ll.O' 
s 

Boring No.:0102 p c 
L A 
0 L 

LAB # DEPTH BLOW COUNT T E 
0.0-8.0 IIIII/ 

IIIII/ 
III/II 
IIIII/ 
11//11 u 
III/I/ 
III/II 
IIIII/ 
/IIIII 
1///11 u 
I IIIII 
/IIIII 
IIIII/ 

~~~~~~ 7.5 
8.0-13.0 **oo** 

**oo** 
**oo** 
**oo** 
**oo** lQ_ 
**oo** 
**OO** 
**oo** 
**oo** 
**oo** 

13.0-16.0 II/III 
III/II 
/IIIII 
!IIIII 
IIIII/ lL 
IIIII/ 

~~~~~~~ 
17.0-18.5 **oo** 

**oo** 
**oo** 

18.5 _____ .,. 

TD 

£Q_ 

Size & Type of Boring:Displacement Probe 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

s 
A 
M 
p 
L MATERIAL CHARA~TERISTICS 
E (MOISTURE. CONDITION. t'OLOR ~RAINSIZE ETC. l 

ss CLAY, WET I FIRM 
ss 
ss 

ss SAID. FINE GRAVEL 
ss 
ss 

FREE WATER AT 11.0' 

ss CLAY 
ss 
ss 

SAID, FINE GRAVEL 

I SII!LII. CHilLi PORIIATIOI 

File #: 96-077 

Site: Giant Refining 
Ciniza Refinerv 

' Elevation: existing 
Angle: N90E-W 
Date: 1996 

~M L PI CLASS. 

Logged By: WHK 



Sheet: 3 of 6 

Bore Point:Aeration Basin 

Water Elev:NOT ENCOUNTERED 
s 

Boring No. :0103 p c 
L A 
0 L 

LAB # DEPTH BLOW COUNT T E 
0.0-15.0 ///1// 

/IIIII 
////// 
/IIIII 
/IIIII u 
/IIIII 
/IIIII 
////// 
IIIII/ 
/////1 u 
/IIIII 
IIIII/ 
/IIIII 
/IIIII 
/IIIII u 
/IIIII 
IIIII/ 
IIIII/ 
/IIIII 
/IIIII lQ_ 
/IIIII 
/IIIII 
/IIIII 
/IIIII 
IIIII/ 
/IIIII 
IIIII/ 

~~~~~~ 
15.0 ------ 15 

TD 

£.Q_ 

Size & Type of Boring:DISPLACEMENT PROBE 

PRECISION ENGINEERING, INC. 

~ OF TEST BORINGS 

s 
A 
M 
p 
L MATERIAL CHARACTERISTICS 
E (MOISTURE CONDITION I COLOR GRAINSIZE ETC.) 

ss CLAY, WET, FIRM 
ss 
ss 

ss ·rniJLI POUATIOI-SIIALI 

File #: 96-077 

Site: Giant Refining 
Ciniza Refinery 

Elevation: existing 
Angle: N47E-SW 
Date: 1996 

%M L PI CLASS. 

Logged By: WHK 



Sheet: 4 of 6 

Bore Point:Aeration Basin 

Water Elev:NOT ENCOUNTERED 
s 

Boring No.: 0104 p c 
L A 
0 L 

LAB # DEPTH BLOW COUNT T E 
0.0-16.0 IIIII! 

IIIII/ 
/IIIII 
/IIIII 
/IIIII u 
/IIIII 
IIIII/ 
/IIIII 
/IIIII 
/IIIII u 
/IIIII 
/IIIII 
/IIIII 
/IIIII 
IIIII! u 
IIIII/ 
/IIIII 
IIIII/ 
/IIIII 
////1/ l.Q_ 
IIIII/ 
IIIII! 
IIIII/ 
/1//// 
IIIII/ 
/IIIII 
/IIIII 
IIIII/ 
/IIIII 

~~~~~~ lL 

16.0 ------
TD 

£Q_ 

Size & Type of Boring:DISPLACEMENT PROBE 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

s 
A 
M 
p 
L MATERIAL CHARACTERISTICS 
E (MOISTURE CONDITION COLOR GRAINSIZE ETC.) 

ss CLAY, WET, FIRM 
ss 
ss 

ISS iCHIILB POIDTIOI-SIIALI 

File #: 96-077 

Site: Giant Refining 
Ciniza Refinery 

Elevation: existing 
Angle: N52W-NW 
Date: 1996 

%M L PI CLASS. 

Logged By: WHK 



Sheet: 5 of 6 

Bore Point:Aeration Basin 

Water Elev:11.0' 
s 

Boring No.:0105 p c 
L A 
0 L 

LAB # DEPTH BLOW COUNT T E 
0.0-20.0 IIIII/ . 

IIIII/ 
///1// 
////// 
IIIII/ u 
/IIIII 
/IIIII 
/IIIII 
Ill/!! 
/IIIII u 
/IIIII 
/IIIII 
/IIIII 
////// 
/IIIII u 
IIIII/ 
IIIII/ 
/IIIII 
/IIIII 
/IIIII 1Q_ 
IIIII/ 

11.0-12.0 Ill/// 
/IIIII 
/IIIII 
IIIII/ 
/IIIII 
/IIIII 
/IIIII 
IIIII/ 
/IIIII lL 
/IIIII 
/IIIII 
/Ill// 
IIIII/ 
///Ill 
/IIIII 
/IIIII 

~~~~~~ 
20.0 ------ 20 

TD 

Size & Type of Boring:DISPLACEMENT PROBE 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

s 
A 
M 
p 
L MATERIAL CHARACTERISTICS 
E (MOISTURE CONDITION COLOR GRAINSIZE ETC .l 

ss CLAY, WET, FIRM 
ss 
ss 

lfATIIt BWIIG 

ss CHINLE FORMATION-SHALE 
VERY MINOR SAND ABOVE NOT WATER BEARING 

File #: 96-077 

Site: Giant Refining 
Ciniza Refinery 

Elevation: existing 
Angle: N24E-NE 

Date: 1996 

%M L PI CLASS. ~ 

Logged By: WHK 



Sheet: 6 of 6 

Bore Point:Aeration Basin 

Water Elev:NOT ENCOUNTERED 
s 

Boring No. :0106 p c 
L A 
0 L 

LAB # DEPTH BLOW COUNT T E 
0.0-17.5 11//11 

/IIIII 
IIIII/ 
IIIII/ 
/IIIII u 
/IIIII 
/IIIII 
/IIIII 
IIIII/ 
/IIIII hQ. 
/IIIII 
/IIIII 
/IIIII 
/IIIII 
IIIII/ u 
/IIIII 
/IIIII 
/IIIII 
/IIIII 
/IIIII lL 
/IIIII 
/IIIII 
/IIIII 
IIIII/ 
IIIII/ 
/IIIII 
/IIIII 
/IIIII 
/IIIII 
/IIIII lL 
/IIIII 
/IIIII 
/IIIII 
/IIIII 

17.5-19.0 **00** 
**00** 
**00** 

19.0 ------
TD 

£Q_ 

Size & Type of Boring:DISPLACEMENT PROBE 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

s 
A 
M 
p 

L MATERIAL CHARACTERISTICS 
E (MOISTURE.CONDITION.COLOR.GRAINSIZE ETC.) 

ss CLAY, WET, FIRM, SOME THIN SAND STRINGERS 
ss 
ss 

ss SAID, GRAVEL 
ss 

Iss 
Iss CHilLI! FOWTIOI-SIIALJI 

File #: 96-077 

Site: Giant Refining 
Ciniza Refinery 

Elevation: existing 
Angle: N40E-NE 
Date: 1996 

%M L PI CLASS. 

Logged By: WHK 
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SWMU tl PHASE II, RFI 1991 
GIAN'!.' REFINI~G 

CINIZA 

METALS 

SAMPLE POINT NUMBER 01 01 01 01 02 02 02 02 
SAMPLE POINT DEPTH V4.0 V9.0 Vll.O V14.0 A4.0 ~9.0 All.O Al4.0 

PARAMETER UNITS 

Arsenic mg/kg <3 <3 <3 <3 <3 <3 <3 <3 
Barium mg/kg 256 225 326 234 204 253 410 243 
Beryllium mg/kg 5.8 6.0 5.9 2.2 1.4 1 , 

~ .0 l.l ~·""' 
Cadmium mg/kg 0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 
Cobalt mg/kg 5.7 5.6 5.8 4.9 3.6 " 1 J.~ 2.9 4 •l .v 

Chromium mg/kg 7.3 6.4 7.4 6.1 4.2 3.0 3.3 • .. 
"':.'! 

Copper mg/kg 5.2 5.0 5.3 5.7 4.3 4.2 3.2 A r 
'toO 

Mercury mg/kg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Potassium :ng/kg :azo 1780 2270 1620 1730 ::~o 624 :780 
Nickel mg/kg 10.9 9.8 10.~ 9.0 6.5 4.6 5.1 4.6 
Lead mg/kg 13 13 ,. 9 8 9 7 3 J.. 

t'ntimony mg/kq <3 <3 <3 <3 <3 <3 <3 <3 
Selenium rng/kg <0.3 <0.3 <0.3 <3 <3 (3 <3 <3 
Vanadium mg/kg 15.4 1S.3 ·~ 4 13.3 13.9 13.3 11.4 1') ') 

·~·. .!.t..•-.J 

Zinc rng/kg 15.0 14.2 15.6 13.2 10.6 8 r, 
• J :2.0 ~1.9 

SWMU H PHASE II, RFI 1991 
GIANT REFI:li~G 

C!NIZA 

SAMPLE POINT NUMBER 01 01 01 01 02 02 02 02 
SAMPLE POINT DEPT~ V4.0 119.0 1/ll. 0 Vl4.0 A4.0 A9.0 AU.O Al4.0 

PARAMETER UNITS 
pH 7.78 7.76 7.56 7.54 7.54 7.53 8.:4 7.44 



SWMU ~1 PHASE II, RFI l99": 
GL~NT REFINI~G 

CINIZA 

METALS 

SAMPLE POINT NU!'!3ER 03 03 03 03 (',··, 
..,J 04 r·' V': 0•i 04 04 

SM1PLE POI:iT DEPTH V4.0 V9.0 Vll.O Vl4.0 Dl4.0 V4.0 V9.0 E9.0 Vll.O V14.0 
(:ng/ll 

PARAMETE~ UNITS 

Arsenic mg/kg <3 <3 <3 <3 <3 <3 <3 <O.uGS <2 <j 
Barium mg/kg 295 244 321 234 2:29 1 ft'1 

~v" 634 <0.010 249 275 
Beryllium mg/kg ~ , 2.6 2.4 2.9 4 ) 2.7 2.7 <0.005 .;.o 4.J t..O .. 
Cadmium mg/kg 0.3 0.4 0.4 0.4 0.4 <0.3 0.4 <0.005 0.5 0.4 
Cobalt mg/kg 3.1 3.4 3.0 3.4 4.3 3.9 3.9 <O.OiO 4..8 4.'1 
Chromium mg/kg 2.5 4.0 2.6 3.1 4.2 3.8 5.1 <0.010 3.6 5.0 
Copper mg!'«g 3.9 3.5 4.0 3.8 4.4 3.9 3.8 <O.OlO 1 A 

"'- 3.9 
Mercury mg/kg <0.02 <0.02 <0.02 <0.02 <0.02 <O.U2 <0.02 <0.0002 <0.02 <0.02 
Potassium mg/~g 450 697 ~" .,..Qj, I'')? o ..... 965 1030 ~260 <~.0 73tl :osu 
Nickel mg/kg ~.9 5.3 5.0 5.5 7.2 6 i nJ 6.8 <0.020 5.5 7.6 
Lead mg/kg 7 .., 

8 7 8 t J 
.. ' :"\(,') a I ..._l..'.·.;v_ 

" 
1\nt.i.:nony :g/kg ('J <3 rJ <3 <3 <3 <3 0.05 <3 ..:.3 •> '" Selenium mg/~g <0.3 <, 

" <0.3 <3 .t""! .... ,,·, . ., 
\_ '~· • ..j '" '" <G.GUS ..;:J.3 /:. .., 

Vinadium r.g/kg 12.3 l4.2 10.0 :!.0.6 12.2 ll) Q 12.4 <O.OlG ', c 12.8 ...... ~.; .!.L.•J 

Zinc :ng/kg 5.2 a ~ 
·~ 7.2 8.2 :0.6 13. ~:! :5.7 <0.010 J.O ~ ,, ~~ 

4":t ... 



SiiMlf H 

SAMPLE POINT NU:-!BER 
SA11PLE POINT DEPTH 

PARAMETER 

Arsemc 
Ba.riu:n 
Beryllium 
Cadmium 
Cobalt 
Chromium 
Copper 
Mercury 
Potassium 
N1ckel 
Lead 
Antimony 
Selenium 
v~nadium 
7' .... nc 

UNITS 

mg!'q 
mgikg 
mg/kg 
!llg/kg 
:ng/'q 
mg/kg 
mg/kg 
mg/kg 
mg/'<g 
mg/kg 
:ng/kg 
mg/i(g 
mg/kg 
mg/kg 
:ng/kg 

PHASE II, RFI l9S: 
GIANT REFI:W!G 

CINIZA 

OS 05 OS OS OS ci6 
¥4.0 V9.0 Vll.O Vl4.0 Dl4.0 &4.0 

<3 
21)6 

DA 
3.9 
52.1 
7.6 
0.16 
1500 
6.5 
B 
<3 

<0.3 
12.0 
34.6 

<3 
168 
2.7 
<0 .:3 
3.5 
3.3 
1.2 

<0.02 
571 
5.2 
5 

<3 
11.5 
<) 7 . ,, 

('1 . .., 
767 
4.7 
<0.3 
5.1 
5.3 
<0.5 

<0.02 
2200 
10.4 

'1 
I 

<3 
<3 

10.3 
13.9 

364 
3.1 
<0.3 
4.6 
4 4 

0.9 
<0.02 
1440 
9.2 

<5 
<3 
<3 

7.3 
12.5 

<3 
525 
5.5 
0.3 
,• J o .• 
a ·J 
I.J.~ 

<0.5 
<0.1)2 
2770 
12.7 

<3 
<3 

10.7 
:8.7 

3.4 
<0.3 

~.8 

5. ·1 
<0.02 
494 
5.5 

<3 
<3 

14.8 
8.0 

06 Vb GC 86 
A9.0 All.O Al4.0 £14.0 

53l 
3.9 
<0.3 
2.9 
14.5 
4.3 
0.05 
552 
.:1 c ,,,; 

·~ 
I 

<3 
<0.3 
13.3 
19.9 

282 

j.: 
3 'l 

2.1 
<O.:J2 
)7J 

<0.3 
9.1 
9.0 

1ss <o.o:o 
4~3 (:).;~:05 

0.4 <:).005 
2.~ <o.u:o 
2.5 <0.010 
2.6 <0.010 

<0.02 <0.0002 
474 <l.O 
4.3 <0.02i) 
7 

11.9 
7.3 

<0.002 
<0.05 
<0.005 
<0.0!.0 
<O.Ol!J 



SMWU tl 

8240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER 

Chloromethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dich!oroethane 
1,2-Dichloroethene <Totall 
Chlorofon 
1,2-Dichloroethane 
2-Butanone <MEKl 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,1,2,2-Tetrachlorethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
Bromoform 
2-Hexanone <MBKl 
4-Methyl-2-Pentanone <MIB~l 

Tetrachlorethene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 
Acrolein 
Acrylonitrile 
Dibromomethane 
Dichlorodiflouromethane 
Methyl Iodide 
Trans-1,4-Dichloro-2-Butene 
Trichloromonoflouromethane 
1,2,3-Trichloropropane 

UNITS 

mg/kg 
mg/kg 
mg/!<g 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
!Dg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

PHASE II, RFI 1991 
GIANT REFINING 

CINIZA 

01 01 o: 01 02 02 02 02 
V4.0 V9.0 V11.0 V14.0 A4.0 A9.0 All.O Al4.0 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<C.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<l 

<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0. 5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 



SWMU ~1 PHASE I I, RFI 1991 
GIANT REF!NI~G 

CINIZ1\ 

3240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 01 01 01 01 02 02 02 02 
SAMPLE POINT DEPTH V4.0 V9.0 Vll.O Vl4.0 A4.0 A9.0 All.O Al4.0 

PARAMETER UNITS 

Ethyl Methacrylate mg/kg <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 
Ethanol mg/kg <10 <iO <10 <10 <10 <10 <lO <lO 
Bromomethane mg/kg <1 <l <l <l <1 <: <l <l 
2-Chloroethylvinylether mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,4-Dichloro-2-Butane mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 



SMWU #1 

8240 VOLATILE ORGANICS 

SAMPLE POINT NU:1BER 
SAMPLE POINT DEPTH 

Chloromethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
C.~rbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene !Totall 
Chloroform 
1,2-Dichloroethane 
2-Butanone !MEKl 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromcdichloromethane 
1,1,2,2-Tetrachlorethane 
1,2-Dichloropropane 
Trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-Dichloropropene 
Bromoform 
2-Hexanone (MBKl 
4-Methyl-2-Pentanone (M!BKl 
Tetrachlorethene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 
Acrolein 
Acrylonitrile 
Dibromomethane 
Dichlorodiflouromethane 
Methyl Iodide 
Trans-1,4-Dichloro-2-Butene 
Trichloromonoflouromethane 
1,2,3-Trichloropropane 

UNITS 

;ng/kg 
rag/kg 
mg/k9 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
1!19/kg 
rng/kg 
mg/kg 
;ng/kg 
mg/kg 
mg/kg 
mg/kg 
rng/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

03 
V4.0 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

PHASE II, RFI 199i 
GWlT ~EFt-ENG 

03 03 
V9.0 Vll.O 

<0.5 
<0.05 
<U.OS 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

CIMIZA 

1114.0 

<0.5 
<0.05 
<1).05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

03 
Dl4.0 

<O.S 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 

<0.5 
<0.5 

04 
V4.0 

<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

!J•}.O 

<0.5 
<0.05 
<;J.OS 

<0.3 
<O.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

04 
E9.0 

( 'l!J/i) 

<0.5 

33 
<5 
<5 
<5 
<5 
<5 
<S 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

1 J 
<5 
<5 
<5 
<5 

<10 
<5 
<5 
<5 

<2.5 
<2.5 

<S 
<S 

Vll.U 

<C.5 
<0.05 
<U.D.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0 • .5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

1114.0 

<0.5 
<O.•J5 
<1),05 

<0.3 
<0.5 
<0.5 
<O.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 



SliMU #1 PHASE II I RFI 1991 
G I All'r REFHmlG 

CINIZA 

3240 VOL~TILE ORGANICS 

SAMPLE POINT ~UMBER 03 03 03 03 03 04 04 04 04 04 
SAMPLE POINT DEPTH V4.0 V9.0 Vll.O Vl4.0 014.0 V4.0 V9.0 E9.0 Vl:.o Vl4.0 

(ug/ll 
PARAMETER UNITS 

Ethyl Methacrylate ;ng/kg <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <Q.2S <2.5 <0.25 <0.25 
Ethanol mg/kg <10 <10 <10 <10 <10 <10 <10 <100 <iO <lO 
Bromomethane mg/kg <1 <1 (1 <1 <1 <1 <' <i.O <l ~· ... . ·.l. 

2-Ghloroethylvinylether mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 
1,4-Dichloro-2-Butane ag/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 



SMWU H 

8240 VOLATILE ORGANICS 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER 

Chloromethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dlchloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene tTotall 
Chloroform 
1,2-Dichlorcethane 
2-Butanone <MEKJ 
1.1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,1,2,2-Tetrachlorethane 
L 2-Diehloroprcpane 
Trans-1,3-Dichloropropene 
'i'richloroethene 
Dibromochloromethane 
1,1,2-Trichlorcethane 
Benzene 
Cis-1,3-Dichloropropene 
Bromoform 
2-Hexanone tMBKJ 
4-Methyl-2-Pentanone (MIBKl 
Tetrachlorethene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 
Acrolein 
Acrylonitrile 
Dibromomethane 
Dichlorodiflouromethane 
Methyl Iodide 
Trans-1,4-Dichloro-2-Butene 
Trichloromonoflouromethane 
1,2,3-Trichloropropane 

UNITS 

:ng/kg 
:ng/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
ll'.g/kg 
mg/kg 
:ng/kg 
mg/kg 
m'gikry 
mg/kg 
:ng/kg 
!llg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

OS 
V4.0 

<O.S 
<O.OS 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

PHASE II, RFI 1991 
GIANT REFINING 

CINIZA 

05 OS OS OS 
V9.0 Vll.O Vl4.0 014.0 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
~0.25 

<0.5 
<0.5 

06 
M.O 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5. 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<~J. 5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

06 06 
A9.0 All.O 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<O.S 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0,5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<l 

<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

06 
Al4.0 

<0.5 
<0.05 
<0.05 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 

<0.25 
<0.25 
<0.5 
<0.5 

05 
E14.0 
(ug/ll 

<5 
<0.5 
<0.5 

<3 
<10 

<5 
<5 
<5 
<5 
<5 

<5 
<5 
<5 

<5 
<5 
<5 
<5 
<S 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<10 
<5 
<S 
<5 

<2.5 
<2.5 

<'i 
<5 



SW11U n PHASE III RFI l99l 
GWlT ?.EFl:'Ci!G 

C!NIZA 

8:40 VOLATILE ORGANiCS 

SAMPLE POINT NUMBER 05 0.5 05 05 05 06 'jQ 06 !)6 DG 
SiUlPLE POINT Dt'O'I'" :... .. .J.tt V4.0 V?.O Vll.O V:4.0 914.0 A4.0 A9.0 All.O Al4.0 El4.0 

tugill 
PARMlE'l'ER UNITS 

Ethyl Methacry.late -ng/kg <0.25 <:).25 <0.25 <0.25 <0.25 <0.25 <:) .25 ..-:!). ~:5 <C·. 25 <2.S 
Ethanol mgikg <i.O <10 <10 <lO <tO <lO /"'! (l: <lO <lO <:,)0 "J.'J 

Bromomethane :ngi:cg <1 <1 <l /' <l <l <: <: '. <: :.) '• -~ 
2-Chloroethylvinylether mgi~g <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 
1,4-Dichloro-2-Butane mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <~.5 <D.S :o. 5 <U.S 



SiiMU H 

8270 SEMI-VOLATILE ORGA~ICS 

SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER 

N-Nitrosodimethylamine 
Phenol 
Aniline 
Bis(2-ChloroethyllEther 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-ChloroisopropyllEther 
4-Methylphenol 
~-Nitroso-di-n-Propylamine 

~exachlorcethane 

Nitrobenzene 
I3ophorene 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-ChlorcethoxylMethane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthalene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylether 

UNITS 

mg/kg 
mg/k9 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
ID<j/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/~g 

mg/kg 
mg/k9 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

01 
V4.0 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

01 
V9.0 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.l7 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

PHASE II, RFI :S9: 

Vll.O 

<0.17 
<O.l7 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<O.BS 
<0.17 
<0.17 
<0. 17 
<0.17 

GIANT REFINING 
CINIZA 

01 
Vl4.0 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0 .17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.35 
<0.17 
<0.85 
<0.85 
<0.17 
<0.:7 
<0.17 
<0.17 

02 
A4.0 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.35 
<0.85 
<0. i7 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0 .17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

A9.0 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0 .17 
<i).l7 
<0.17 
<O.l7 
<0.17 
<0.17 
<0.17 
<0.35 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.35 
<0.17 
<O.l7 
<O.l7 
<0.17 

All.O 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.35 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<O.BS 
<0.85 
<0.17 
<0.17 
<0.17 
<0.35 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

02 
Al4.0 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.1"7 
<0.17 
<0.17 
<0.17 
<0.85 
<0.35 
<0.17 
<0.:7 
<0.17 
<0.17 
<0.17 
<O.l7 
<0.17 . 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 



SWMU U PHASE II, !!FI :99~ 

GIANT ~EFINll!G 

CINIZA 

8270 SEMI-VOLATILE ORGAN!CS, CONT. 

SAMPLE POINT NUMBER 01 Ol Ol Ol 02 02 02 02 
SAMPLE POINT DEPTH V4.0 V9.0 Vll.O V14.0 A4.0 A9.0 A:l.Q Al4.0 

PARAMETER UNITS 

Flourene mg/kg <0.17 <() .17 <0.17 <0 .17 <0.17 <0.17 <0. :7 <0.:7 
4-Nitroaniline mg/kg <0.85 <0.85 <O.BS <0.85 <0.85 <0.85 <0.55 <0.85 
4,6-Dinitro-2-Methylphenol mg/kg <0.85 <0.35 <0.85 <0.85 <0.85 <0.35 <0.85 <0.35 
N-Nitrosodiphenylamine rng/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0 .17 <0.17 
4-'4-Bromophenyl-Phenylether mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Hexachlorobenzene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Pentachlorophenol mg/kg <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 
Phenanthrene mg/kq <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0 .17 <0.17 
Anthracene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 ·:0.17 
DL-n-Butylphthalate :ng/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Flouranthene mg/kg <0.17 <0.17 <0.!7 <0.17 <0.17 <0.17 <0.17 <0.17 
Benzidine mgl:<g <0.17 <0.17 <0 .17 <0.17 <0.:7 <0.17 <0.17 <0.~7 
Pyrene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Butylben:ylphthalate mqlkq <0.17 <0.17 <0.17 <0.17 <0.17 <0 .17 <0.17 <0.17 
3,3'-Dichlorobenzidine mg/!cg <0.34 <0.34 <0.34 <0.34 <0.34 <0.34 <0.34 <0.34 
Benzo(aJAnthracene mq/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Bis(2-EthylhexyllPhthalate mg/!cg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Chrysene mq/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Benzo(bJFlouranthene mg/kg <0.17 <0.17 <0.17 <0.17 <0 .17 <0.17 <0.17 <0.17 
Benzo(kJFlouranthene mq/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.!7 <0.17 
Benzo(:llPyrene mg/kg <0.17 <0 .17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Indeno(1,2,3-cdlPyrene mg/kq <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Dibenzo(a,hlAnthracene mg/kg <0.17 <0.17 .<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Benzo(g,h,ilPerylene mg/kq <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
1-Chloronaphthane mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
2-Chloronaphthane mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Dibenzo(a,jlAcridine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Di-n-Octylphthalate mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.!7 <0.17 
1,2-Diphenylhydrazine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
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SAMPLE POINT NUMBER 01 01 01 01 02 02 02 o~ .. 
SAMPLE POINT DEPTH V4.0 V9.0 Vll.O V14.0 A4.0 A9.0 All.O Al4.0 

PARAMETER UNITS 

Acetophenone mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
a,a-Dimethylphenethylamine mg/kg <0.17 <0.17 <0.·17 <0.17 <0.17 <0.17 <0.17 <0.17 
4-Aminobiphenyl mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
2,6-Dichlorophenol mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
p-<DilethylaminolAzobenzene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
7,12-Dimethylbenzo(al 

Anthracene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Diphenylamine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Ethyl Methanesulfonate mg/kg <0.17 <0.17 <0.17 <0.17 <0.:7 <0.17 <0.17 <0.17 
3-Methylcholanthrene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Methyl Methanesulfonate mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
1-Naphthylamine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
2-Naphtylamine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.:7 <0 .17 <0.17 
N-Nitroso-di-Butylamine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.:7 <0 .17 <0.17 
N-Nitrcsopiperidine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Pentachlorobenzene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
Pentachloronitrobenzene mg/kg <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 
Phenacetin mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
2-Picoline :ng/!{g <0.17 <0.17 <0.17 <0.17 <O.L7 <0.17 <0.17 <0.17 
Prona:nide mg/kg <0.17 <0.17 <0.17 <0.17 <0 .17 <0.17 <0.17 <0.17 
1,2,4,5-Tetrachlorobenzene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 
2,3,4,6-Tetrachlorophenol mg/kg <0.85 <0.85 <0.85 <0.85 <0.85 <0.35 <0.85 <0.85 
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SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER 

N-Nitrosodimethylamine 
Phenol 
Aniline 
Bis(2-ChloroethyllEther 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis<2-ChloroisopropyllEther 
4-Methylphenol 
N-Nitroso-di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorene 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-ChloroethoxylMethane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
He:cachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Nitroaniline 
Dimethyl phthalate 
Acenaphthalene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-Phenylether 

UNITS 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mq/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
~:~g/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

03 
V4.0 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

PHASE II, RFI 1991 
GIANT R£FINING 

CINIZA 

03 03 03 03 
V9.0 Vl1.0 V14.0 014.0 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.1'7 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
0.9 

<0.17 

04 
V4.0 

<0 .17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

04 
V9.0 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0 .17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

04 04 
£9.0 Vll.O 

(ug/ll 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<25 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<25 
<25 

<5 
<5 

<25 
<S 

<25 
<25 

<5 
<5 
<5 
<5 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

04 
V14.0 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<O.l7 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
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SAMPLE POINT NUMBER 03 03 03 03 03 04 "<l \J. 04 04 04 
SAMPLE POINT DEPTH V4.0 V9.0 Vll.O Vl4.0 014.0 V4.0 1/9.0 £9.0 Vll.O Vl4.0 

(ug/ll 
PARAMETER UNITS 

Flourene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0 .17 <0.17 
4-Nitroaniline mg/kg <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <25 <0.85 <0.85 
4,6-Dinitro-2-Methylphenol mg/kg <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <25 <0.85 <0.85 
N-Nitrosodiphenylamine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
4-'4-Bromophenyl-Phenylether mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Hexachlorobenzene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Pentachlorophenol mg/kg <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <25 <0.85 <0.85 
Phenanthrene mg/kg <0.17 <0 .17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Anthracene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Di-n-Butylphthalate mg/kg <0.17 <0 .17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Flouranthene mg/kg <0;17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <S <0.17 <0.17 
Benzidine mg/kg <0.17 <0.17 <0.17 <0.17 <0. ~7 <0.17 <0.17 <SO <0.17 -:0.17 
Pyrene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Butylbenzylphthalate mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
3,3'-Dichlorobenzidine mg/kg <0.34 <0.34 <0.34 <0.3~: <0.34 <0.34 <0.34 <10 <0.34 <0.34 
Benzo(a)Anthracene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Bis(2-EthylhexyllPhthalate mg/kg <0.17 <0.17 <0.17 <0.17 <0.27 <0.17 <0.17 <5 <0. 17 <0.17 
Chrysene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Benzo<blFlouranthene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <O.!i <5 <0.17 <0.17 
Benzo(kJFlouranthene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Benzo(alPyrene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Indeno(1,2,3-cdlPyrene mg/kg <0.17 <0.17 <0.17 <0.17 <0.:7 <0.17 <0.17 <5 <0.17 <0.17 
Dibenzo<a,hlAnthracene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Benzo<g,h,ilPerylene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
1-Chloronaphthane mg/kg <0.17 <0.17 <0.17 <0.17' <0.17 <0.17 <0.17 <5 <0.17 <0.17 
2-Chloronaphthane mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Dibenzo(a,jlAcridine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Di-n-Octylphthalate mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
1,2-Diphenylhydrazine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
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SAMPLE POINT NUMBER 03 03 03 03 03 04 04 04 04 04 
SAMPLE POINT DEPTH V4.0 V9.0 Vll.O V14.0 D14.0 V4.0 V9.0 E9.0 Vll.O Vl4.0 

(ug/U 
PARAMETER UNITS 

Acetophenone mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0 .17 <5 <0.17 <0.17 
a,a-Dimethylphenethylamine mq/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
4-Aminobiphenyl mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
2,6-Dichlorophenol mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
p-!DimethylaminolAzobenzene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
7,12-Dimethylbenzo(al 

Anthracene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Diphenylamine mg/kg <0.17 <0 .17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Ethyl Methanesulfonate mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
3-Methylchohnthrene mg/kg <0.17 <0.17 <0.17 <0.17 <0 .17 <0.17 <0.17 <5 <0.17 <0.17 
Methyl Methanesulfonate mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
1-Naphthylamine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
2-Naphtylamine rng/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
N-Nitroso-di-Butylamine mg/kg <C.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0 .17 <0.17 
N-Nitrosopiperidine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Pentachlorobenzene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Pentachloronitrobenzene mg/kg <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <25 <0.85 <0.85 
Phenacetin mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
2-Picoline mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
Pronamide mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 <0.17 <0.17 
1,2,4,5-Tetrachlorobenzene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0 .17 <5 <0.17 <0.17 
2,3,4,6-Tetrachlorophenol mg/kg <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <25 <0.85 <0.85 
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SAMPLE POINT NUMBER 
SAMPLE POINT DEPTH 

PARAMETER 

N-Nitrosodimethylamine 
Phenol 
Aniline 
Bis(2-ChloroethylJEth~r 

2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methy!phenol 
Bis(2-ChloroisopropylJEther 
4-Methylphenol 
N-Nitroso-di-n-Propylamine 
~!exachloroethane 

Nitrobenzene 
Isophorene 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
B i3 ( 2 -Chlorcetho:{y l Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichloroph~nol 

2-Nitroaniline 
Dimethylphthalate 
Acenaphthalene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
uiethylphthalate 
4-Chlorophenyl-Phenylether 

UNITS 

mglkg 
mg/kg 
mg/kg 
mgikg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
lliiJikg 
mg/kg 
mg/kg 
mg/kg 
og/kg 
mg/kg 
mg/kg 
mgikg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mgf!{g 
mg/kg 
mg/kg 
mg/kg 
:ng/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

PHASE II, RFI 199: 
GIANT REFINING 

C!NIZA 

OS OS OS 05 OS 06 06 06 06 06 
V4.0 V9.0 Vll.O Vl4.0 Dl4.0 A4.0 A9.0 All.O Al4.0 El4.0 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.35 
<0.:7 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.:7 
<0.85 
<0 .17 
<0.17 
<0 . .17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0 .17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0 .17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<'0,17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
0.21 

<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.35 
<O.B5 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<O.l7 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
0.33 

<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0. 17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.1i 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.35 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0 .85 
<0.17 
<0.:7 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0 .17 
<0 .17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0 .17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.!7 
<0.85 
<0.35 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.85 
<0.17 
<0.17 
<0.17 
<O.l7 
<0.17 
<0.17 
<0.17 
<0.:7 
<0.17 
<0.85 
<0.85 
<0.17 
<0 .17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<0.17 
<0.17 
<0.17 

<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<0.17 
<O.l? 
<0.17 
<0.17 
<0.85 
<0.85 
<0.17 
<0. 17 
<0.17 
<0.17 
<0.17 
<0. ~7 
<0.17 
<0.85 
<0 .17 
<0.17 
<0.~7 

<0.17 
<0.17 
<0.:7 
<0.17 
<0.17 
<0.17 
<0.85 
<0.85 
<O.l? 
<0.17 
<0.17 
<0.85 
<0.17 
<0.85 
<0.85 
<0.17 
<C.l7 
<0.17 
<0.17 

<5 
<5 
<5 
<5 
<5 
<5 
<S 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<25 
<5 
<5 
<5 

<5 
<5 
<5 

<5 
<5 

<25 
<25 

<5 
<5 

<25 
<5 

<25 
<25 

<5 
<5 
<5 
<5 



SWMU H PHASE II, RFI 1991 
GIANT REFI~ING 

CINIZA 

8270 SEMI-VOLATILE ORGANICS, CONT. 

SAMPLE POINT NUMBER OS OS OS OS OS 06 06 06 06 06 
SAMPLE POINT DEPTH V4.0 V9.0 V11.0 Vl4.0 Dl4.0 A4.0 A9.0 All.O Al4.0 El4.0 

(ug/ll 
PARAMETER UNITS 

Flourene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
4-Nitroaniline mg/kg <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <25 
4,6-Dinitro-2-Methylphenol mg/kg <0.85 <0.85 <0.85 . <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <25 
N-Nitrosodiphenylamine mqlkq <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
4-'4-Bromophenyl-Phenylether mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Hexachlorobenzene mg/kg <0.17 <0 .17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Pentachlorophenol mg/kg <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <25 
Phenanthrene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Anthracene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Di-n-Butylphthalate mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 0.26 <S 
Flouranthene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0 .. 17 <5 
Benzidine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <SO 
Pyrene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Butylbenzylphthalate mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
3,3'-Dichlorobenzidine mg/kg <0.34. <0.34 <0.34 <0.34 <0.34 <0.34 <0.34 <0.34 <0.34 <lO 
Benzo(alAnthracene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Bis(2-EthylhexyllPhthalate mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Chrysene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Benzo(blFlouranthene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Benzc(klFlouranthene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Benzo(alPyrene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Indeno(1,2,3-cdlPyrene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Dibenzo(a,hlAnthracene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Benzo(g,h,ilPerylene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
1-Chloronaphthane mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
2-Chloronaphthane mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Dibenzo(a,jlAcridine JDg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Di-n-Octylphthalate mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
1,2-Diphenylhydrazine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 



SW~U 11 PHASE II. RFI 1991 
GIANT REFINDIG 

CINIZA 

3270 SEMI-VOLATILE ORGANICS, CONT. 

SAMPLE POINT NUMBER OS OS 05 OS OS 06 06 C.6 0& 06 
SAMPLE POINT DEPTH V4.0 V9.0 Vll.O V:4.0 014.0 A4.0 A9.0 All.O A14.0 El4.0 

(ug/ll 
PARAMETER UNITS 

Acetophenone mgikg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
a,a-Dimethylphenethylamlne mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
4-Aminobiphenyl mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
2,6-Dichlorophenol mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <~5 
p-fDimethylaminolAzobenzene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <S 
7,12-Dimethylbenzo(al 

Anthracene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Diphenylamine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Ethyl Methanesulfonate mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <O.l7 <5 
3-Methylcho1anthrene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Methyl Methanesulfonate :ng/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
1-Naphthylamine mg/kg <0.17 <0.17 <0.17 <0.17 <O.l7 <0.17 <0.17 <0.17 <0.17 <5 
2-Naphty1amine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
3-Nitroso-di-Butylamine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
N-Nitrosopiperidine mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <S 
Pentachlorobenzene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
Pentachloronitrobenzene mg/kg <0.85 <0.85 <0.85 <0.85 <0.8S <0.8S <0.85 <o~s5 <0.85 <2S 
Phenacetin mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
2-Picoline :ag/kg <0.17 <0.17 <0.17 <0.17 <0 .17 <0.17 <0.17 <0.17 <0.17 <5 
Pronamide mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
1,2,4,5-Tetrachlorobenzene mg/kg <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <5 
2,3,4,6-Tetrachlorophenol mg/kg <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <0.85 <25 



March 20, 1997 

Mr. Benito Garcia, Bureau Chief 
New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 
2 044 Galisteo 
P. 0. Box 26110 
Santa Fe, New Mexico 87502 

rctz;. z:; i 
REFINING CO. 

Route 3, Box 7 
Gallup, New Mexrco 
87301 

505. 
722.3833 

SUBJECT: QUARTERLY PROGRESS REPORT- 4th Quarter, 1996 and 1'1 

Quarter, 1997 ;:· 

Dear Mr. Garcia: 

Pursuant to Giant's HSWA Permit Condition C.4., Page 11 and the May 31, 1990, RFI 
Workplan Approval, Giant Refining Company is submitting information for the fourth Quarter 
of 1996 and the first Quarter of 1997. 

SWMU 6 -Tank Farm I Tank 569 : 

A letter was submitted to Mr. Patricio Sanchez of the Oil Conservation Division (OCD) on 
November 25, 1996. The office of the HRMB was copied on this correspondence which 
addressed the borings completed between 8/22/96 and 9/9/96. Submitted with that letter were 
the following items: Boring Logs for borings 0643 through 0650, Well Installation Diagrams for 
OW-29 and OW-30, analytical results from soil and groundwater samples, and a site map 
indicating all borings done to date. 

Free product and groundwater recovery fr:om the Tank 569 area has begun. The boring originally 
identified as B-2 was completed as a well and designated as OW-27. This well is now called 
RW-1. 

Giant has received verbal permission from the owner to do soil borings and sample groundwater 
on his property. This project is now in the planning stage. Boring Logs and analytical results 
will be forwarded to your office as soon as they are available. 

SWMU 1 - Aeration Lagoons : 

As reported in the Quarterly Progress Report submitted 9/10/96, several samples taken at the . 
perimeter of the Aeration Lagoons showed the possible presence of some volatile organic 
compounds. Confirmatory samples were taken on 2/18/97. The analytical results are provided 
with this report. One sample showed a small amount of ethylbenzene (below NM Groundwater 
Standards). All other results were Not Detected (ND). 



SWMU 13 - Drainage Ditch : 

As part of the "No Further Action" Approval with Modifications for SWMU -13 (Drainage 

Ditch), the EPA, in it's 8/24/94 correspondence to Giant, directed that additional sampling be 

performed every 5 years. The required samples were to be drilled at an angle with soil from the 

6- 6 ~ foot depth sent for analysis. Volatile Organic Compounds, Semi-Volatile Compounds, 

and metals were analyzed on the three samples taken. Enclosed are the analytical results for the 

first 5 year sampling event, which was performed 10/23/96. A diagram indicath1g the sample 

points is also enclosed. No volatile or semi-volatile compounds were detected. Metal results are 

comparable (or lower) that those found in the original RFI work. 

If you have questions or concerns regarding this report, please do not hesitate to call me at (505) 

722-0217 or Dorinda Mancini at (505) 722-0227. "~ 

"I certify under penalty of law that this document and all attachments were prepared under my 

direction to assure that qualified personnel properly gather and evaluate the information 

submitted Based on my inquiry of the person or persons who manage the system, or those 

persons directly responsible for gathering information, the information submitted is to the best of 

my knowledge and belief, true, accurate, and complete. I am aware that there are significant 

penalties for submitting false information, including the possibility of fine and imprisonment for 

knowing violations. " 

Sincerely 

Eh~c.,~ 
David Pavlich, HSE Manager 
Giant Refining Company 

cc: Kim Bullerdick, Corporate Counsel, Giant Industries Arizona, Inc. 

RFIIQ97 

Dick Platt, General Manager, Ciniza Refinery 
Dorinda Mancini, Environmental Manager, Ciniza Refinery 
Steve Morris, Environmental Specialist, Ciniza Refinery 
Patricio Sanchez, Petroleum Engineer, OCD 
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lat•t ·mountain labotatoticu. Inc. 

EPA METHOD 8260 

VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 

Project 10: 

Lab ID: 

Matrix: 

I Parameter 

Toluene 
Xylenes (total) 

GIANT REFINING COMPANY 

RFI0103C4 

Ciniza 
8970821 

Soil 

QUALITY CONTROL • Surrogate Recovery 

1,2-Dichloroethane-d4 

Bromofluorobenzene 

Toluene-d8 

Result 

NO 
NO 

o/o 

110 
99 

111 

ND- Not Detected at Practical Quantitation Level (POL) 

1160 Researcn Drive 
Bozeman, Montana 59718 

Date Reported: 

Date Sampled: 

Date Received: 

Date Extracted: 

Date Analyzed: 

POL 

0.5 
0.5 

QC Limits 

70 - 121 

74 - 121 
81 - 117 

03/17/97 

02/18/97 
02/20/97 

02/28/97 

03/03/97 

Units 

mg/kg 
mg/kg 

: Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 

Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 

November 1992. 

Analyst ~ .0 . Reviewed. __ GJ_.;....."?c--=8=---



lntet ·mountain labotatoliet. Inc. 

EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 
Project ID: 
Lab 10: 

Matrix: 

I Parameter 

Ethylbenzene 
Xylenes (total) 

GIANT REFINING COMPANY 
RFI0104C4 
Ciniza 
8970822 
Soil 

QUALITY CONTROL - Surrogate Recovery 

1,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

Result 

0.61 
NO 

% 

110 
107 
112 

NO -Not Detected at Practical Quantitation Level (POL) 

1160 Research Drive 
Bozeman, Montana 59718 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 

OC Limits 

70 ·- 121 
74 - 121 
81 - 117 

03/17/97 

02/18/97 
02/20/97 
02/28/97 
03/03/97 

Units 

mg/kg 
mg/kg 

. Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 

Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 

November 1992. 

Analyst e .o . Reviewed c:PB 



hller ·Mountain laboralorhu. Inc. 

EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: GIANT REFINING COMPANY 
Sample 10: Trip Blank 
Project 10: Ciniza 

Lab 10: 8970823 
Matrix: Water 

I Parameter 

Ethyl benzene 
Toluene 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

Result 

NO 
NO 
NO 

% 

116 
104 
100 

NO - Not Detected at Practical Quantitation Level (POL) 

.: 

1160 ResearCh Dnve 
Bozeman, Montana 59718 

Date Reported: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

5.0 
5.0 
5.0 

QC Limits 

81 - 126 
78 - 112 
83 - 127 

03/10/97 

02/18/97 
02/20/97 

NA 
03/03/97 

Units 

ug/L 
ug/L 
ug/L 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 

November 1992. 

Analyst f · 0 . Reviewed ~ 



Inlet· mountain labotalotiel. Inc. 

LAB OA/OC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 

Lab 10: 

03/03/97 

MBS97059 
Matrix: Soil 

Date Extracted: 02/28/97 

!Parameter 

Toluene 

Xylenes (total) 

QUALITY CONTROL- Surrogate Recovery 

1 ,2-Dichloroethane-d4 

Bromofluorobenzene 

Toluene-dB 

Result 

NO 

NO 

% 

114 

108 

124 # 

NO - Not Detected at Practical Ouantitation Level (POL) 
# - Surrogate Recovery not within control limits. 

Analyst 6 . 0 . 

POL 

0.2 

0.2 

1160 Research Drive 
Bozeman, Montana 59718 

QC Limits 

80 - 120 

74- 121 

81 - 117 

Units 

mg/kg 

mg/kg 



IAlet. mouftlGift labotaloticu. lAc. 

LAB QA/QC 
EPA METHOD 8260 
MATRIX SPIKE I MATRIX SPIKE DUPLICATE SUMMARY 

Date Analyzed: 03/03/97 

Lab ID: 0597H00821 

Matrix: Soil 

Date Extracted: 02/28/97 

Original Sample Parameters 

Spike Sample Spike 
Added Result Result 

Parameter (mg/kg) (mg/kg) (mg/kg) 

1, 1-Dichloroethene 12.5 0 8.58 

Benzene 12.5 0 10.4 

Chlorobenzene 12.5 Q-: 11.4 

Toluene 12.5 0.33 13.3 

Trichloroethane (TCE) 12.5 0 10.6 

Duplicate Sample Parameters 

Spike MSD MSD 
Added Result Recovery 

Parameter (mg/kg} (mg/kg) % 

1 , 1-Dichloroethene 12.5 10.8 86 

Benzene 12.5 12.3 98 

Chlorobenzene 12.5 13.1 105 

Toluene 12.5 15.8 124 

Trichloroethane (TCE) 12.5 12.7 102 

Note: Spike Recoveries are calculated using zero for Sample result 

if Sample result was less than PQL (Practical Quantitation Level). 

Spike Recovery: 

RPD: 
1 out of 10 outside QC limits. 

1 out of 5 outside QC limits. 

Analyst f. 0 -=--------------

MS 
Recovery 

% 

69 * 
83 
91 

104 
85 

RPD 
% 

23 * 
17 
14 
17 
18 

1160 Research Drive 
Bozeman, Montana 59718 

QC limits 

Rec. 

75 .145 
71 -120 
76 -127 
71 -127 
75 -130 

QC limits 

RPD Rec. 

22 75 -145 
24 71 -120 
21 76 -127 
21 71 -127 
21 75 .130 

Reviewed __ _,_£_-r==------
J 



Inter· mountain laboratorhu. Inc. 

. -13 QA/OC 
,_,-A METHOD 8260 

LAB CONTROL SAMPLE 

Date Analyzed: 

Lab ID: 

Matrix: 

Date Extracted 

Parameter 

03/03/97 

LCS97059 

Soil 

02/28/97 

1 A-Dichlorobenzene 

1 I 1 I 2-Trichloroethane 

1 ~2-Dibromoethane (EDB) 

1 ~2-Dichloroethane 

1 ~2-Dichloropropane 

Benzene 

Bromoform 

rbon Tetrachloride 

cis-1 ~3-Dichloropropene 

Tetrachloroethene (PCE) 

Trichloroethene (TCE) 

Vinyl Chloride 

QUALITY CONTROL - Surrogate Recovery 

Bromofluorobenzene 

1 ~2-Dichloroethane-d4 

Toluene-dB 

Spike 
Added 
(mg/kg) 

2.0 

2.0 
2.0 

2.0 
2.0 
2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

Spike Recovery: 1 out of 12 outside QC limits. 

Sample 
Result 
(mg/kg)~ 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Surrogates: Surrogate Recovery affected by Matrix Effect. 

Analyst f · D , 

LCS 
Result 
(mg/kg) 

2.4 

2.2 
1.6 

2.4 
1.7 

2.0 
1. 7 
1.9 

2.2 
1.8 

2.1 
2.9 

% 

109 

113 

118 # 

LCS 
Recovery 

% 

120 
110 

80 

120 
85 

100 
85 
95 

110 
. 90 

105 
145 * 

1160 ResearCh Drive 
Bozeman, Montana 59718 

ac Limits 

Rec. 

70 -130 

70 -130 

70 -130 

70 -130 

70 -130 

70 -130 

70 -130 

70 -130 

70 -130 

70 -130 

70 -130 

70 -130 

QC Limits 

74 -121 

70 -121 

81 -117 



- . 

lml. 
Inter- Mountain 

Laboralories. Inc. 
CHAIN OF CUSTODY RECORD 

--

Client/Project Name R~="I Project Location I I ~NALYSES/PARAMETERS ·-

&:/f#T R~i1/Yit C.: - /?.esq;1pi:-: C>/Y/ZA 
/ 

I~ / fJ ,:f/ I I Sam~lgnat9~ Chain of Custody Tape No. 
Remarks 

___.,.~.A:> ~b 
Cl) (It t. 
.s or.:~f\J"''-' o.s --o" ~ <' Sample No./ • r:: . .3..._ '<>QJ ~ 

~8 ~~ 'N\ij ~ Identification Date Time Lab Number Matrix ~ X~' ?< 

R_FT o I o.-3 c '( ~~f'/97 ofq5 s~ i·f ( v / 

fAJc,o8~1 {}-r( 
/ 

' ;.( j (J-:':..L~.,· 

Rl-f o I o'f.c '( I \. 0{25 /i(ll L.D8.M.;:{ 
I \ I v ~ 1/rG 

-~-·· 

ff;; I e (:_l {_, \ 1- J I<_ J7Jq 7 r'l n 6;-'?.-3 (,( ) II T t:_ 1-!._ I ,,. 
1/4)1 (l iBLltN/< 

/;~ , )_ . .? : o,r,-;/ _ ...... _)j~O. c") 
' ' 

-

Rell"q"~••l C)/~ ~~~te?J 
Time Received by: (Signature) Date Time 

~_.L ocroo 
Relinquished by: (Signature) Date Time Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Rece!ved by laboratory: (Signal re) Date Time 
\ rc '-:> [ x rr r/_ .~.___,-: .(_} __ j \ 

L . (, .. i.J i 

:L/Jc::/91 I,;; :?5 
LA'., i . / . i 

% ~tL4vk / 7/ /-7.1!.. ./u lie .v 
Inter-Mountain Laboratori~s, Inc. j -. 

o· [j a j( D l~35'70 1633 Terra Avenue 1701 Phillips Circle 2506 West Main Street 1160 Research Dr . 11183 SH 30 
. Sheridan, Wyoming 82801 Gillette, Wyoming 82718 Farmington, NM 87401 Bozeman, Montana 59715 College Station, TX 77845 
· Tele; ":)e (307) 672-8945 Telephone (307) 682-8945 Telephone (505) 32~ ·-.37 Telephone (406) 586-8450 Telephone (409) 776-8945 

! 



September 10, 1996 

Mr. Benito Garcia, Bureau Chief 
New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 
2044 Galisteo 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

Dear Mr. Garcia: 

tijl.·l.'ij 
REFINING CO. 

Route 3, Box 7 
Gallup, New Mexico 
87301 

505 
722·3833 

SUBJECT: QUARTERLY PROGRESS REPORT- 21111 and 3nl Quarters, 1996. 

Pursuant to Giant's HSWA Permit Condition C.4., Page 11 and the May 31, 1990, RFI 
W orkplan Approval, Giant Refining Company is submitting additional information for 
the second quarter (this is in addition to the April16, 1996 Second Quarter Report) as 
well as information regarding the progress made during the third quarter of 1996. 

As reported at the beginning of the second quarter of 1996, Mr. Bill Kingsley, Precision 
Engineering, has completed three additional soil borings at this site. The information 
gathered from the drilling and logging of those holes is being used by Mr. Kingsley to 
construct a geologic cross-section and modeling program for the Ciniza Refinery. 

Giant informed Mr. James Harris, Jr., USEPA, in a letter dated April16, 1996, that Giant 
had submitted a Corrective Action Plan (CAP) to the New Mexico Oil Conservation 
Division (NMOCD) for the recovery of''free product" from the area identified as Solid 
Waste Management Unit Six (SWMU-6). As a result of the CAP submittal, the New 
Mexico Environment Department, Hazardous and Radioactive Materials Bureau (HRMB) 
informed Giant that New Mexico is now an "Authorized State'' for dealing with correctiv~ 
action under the Hazardous and Solid Waste Act (HSWA) and that all future · 
correspondence associated with corrective action activities should be directed to HRMB. 

On June 20, 1996, the NMOCD, the HRMB, and the USEPA informed Giant that there 
were some areas of the CAP that needed to be addressed. On September 4,1996 Giant 
transmitted a letter in response to the June 20, 1996 letter. As explained in the September 
4, 1996 letter, six ( 6) borings were to be drilled, samples taken every two (2) feet, and, if 
field screening indicated the presence hydrocarbons, samples were to be analyzed for 
BTEX. Once this program has been completed and analytical results received, Giant will 
provide a written update to the regulatory agencies on its findings around SWMU-6. 

In addition to the activities associated with SWMU-6, Giant has conducted a drilling and 
sampling program on the Aeration Lagoons (SWMU-1). Six (6) boreholes were drilled 
to a depth of 25 feet. Soil samples were taken from 4 feet, 9 feet, 11 feet, 14 feet and 20 
feet, as required by EPA (see attached section identified as EPA-Requirements). All 

A Division of Giant Industries, Inc. 



samples were sent off to an independent laboratory for analysis. Results from this activity 
are found in the attachment identified as "SWMU-11996 SOIL BORING AND 
ANALYTICAL RESULTS". 

In reviewing the sample analysis results from SWMU-1, it has been noted that sample 
numbers RFIO 1 03A4 and RFIO 1 04A4 indicated the possible presence of some volatile 
organic compounds. Questions about the validity of these two sample results have been 
raised; and, in an effort to resolve these questions, Giant will re-sample these two 
locations during the fourth quarter of 1996. 

If there are any question regarding the above, please feel free to contact me at (505) 722-
0217. 

"I certify under penalty of law that this document and all attachments were prepared 
under my direction to assure that qualified personnel properly gather and evaluate the 
information submitted Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering information, the information 
submitted is to the best of my knowledge and belief true, accurate, and complete. I am 
aware that there are significant penalties for submittingfalse information, including the 
possibility of fine and imprisonment for knowing violations. " 

Sincerely 

B?wJ c Pc:u..L.d 
David C. Pavlich 
HSEManager 
Giant Refining Company 

En c. 

cc: Kim Bullerdick, Cotporate Counsel, 
Giant Industries Arizona, Inc. w/o enc. 

Dick Platt, General Manager, 
Giant Refining Company w/o enc. 

Edward L. Horst, Environmental Manager, 
Giant Refining Company 

Steve Morris, Environmental Specialist 
Giant Refining Company 

RFI3Q96.DOC 



WMU-1 1996 SOIL BORING . 
AND ANALYTICAL RESULTS. 

GIANT REFINING COMPANY 

RRQUARTERLYPROGRESS 
REPORT, 2ND., 3RD. QTR 

1996 
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CASE NARRATIVE 

Client: GIANT REFINING COMPANY 

Project: SWMU #1 Received on: 06/19/96 

Set ID: 0596H04586 # samples: 27 

Suites: Giant Refining 8240, Giant Refining 8270, M + Total 

1160 Research Olive 
Bozeman, Montana 59715 

Samples were received for analysis at Inter-Mountain Laboratories (IML), Bozeman, 

Montana. Enclosed are the results of these analyses. 

Limits of detection for each instrument/analysis are determined by sample matrix 

effects, instrument performance under standard conditions, and dilution requirements to 

maintain chromatography output within calibration ranges. Quantitations have been 

calculated on an as received basis. 

Antimony spike results are reported from a post digestion analytical spike. Matrix spike 

recoveries were greater than fifty percent generating the necessity for the post 

digestion analysis. 

~:J-
IML-Bozeman 



lftl4tf • mouftlGift lGbOtGlotie-1. lAO. 

EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 

RFI0101A4 
Project 10: SWMU #1 
Lab 10: 8964586 0396G01025 
Matrix: Soil 

I Parameter Result 

1,1, 1 ,2-Tetrachloroethane NO 
1 , 1, 1-Trichloroethane NO 
1,1 ,2,2-Tetrachloroethane NO 
1 , 1 ,2-Trichloroethane NO 
1 , 1-Dichloroethane NO 
1 , 1-Dichloroethene NO 
1 ,2,3-Trichloropropane NO 
1 ,2-Dichlorobenzene NO 
1 ,2-Dichloroethane NO 
1 ,2-Dichloropropane NO 
1 A-Dichlorobenzene NO 
2-Butanone (MEK) NO 
2-Chloroethylvinyl ether NO 
2-Hexanone NO 
4-Methyl-2-pentanone (MIBK) NO 
Acetone NO 
Acrolein NO 
Acrylonitrile NO 
Benzene NO 
Bromodichloromethane NO 
Bromoform NO 
Bromomethane NO 
Carbon Disulfide NO 
Carbon Tetrachloride NO 
Chlorobenzene NO 
Chloroethane NO 
Chloroform NO 
Chloromethane NO 
cis-1 , 3-Dichloropropene NO 
Dibromochloromethane NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/05/96 
Date Sampled: 06/12/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 06/26/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



•••• ,. mouataia lcabotatori•l. lao. 

. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 
Project ID: 

GIANT REFINING COMPANY 
RFI0101A4 
SWMU #1 

Lab ID: 8964586 0396G01025 
Matrix: Soil 

I Parameter 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl metha~rylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCE) 
T richlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% 

100 
90 

105 

NO- Not Detected at Practical Ouantitation Level (POL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ac Limits 

80 - 120 
74- 121 
81 - 117 

07/05/96 
06/12/96 
06/19/96 
06/26/96 
06/26/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 

Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 

November 1992. 

Analyst_---1.~1---J ........ -=---- Reviewed _ _!:::W;__::~---



EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 

RFI0101A4 

Project 10: SWMU #1 
Lab 10: 8964586 0396G01025 

Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 

2,4-Dimethylphenol NO 

2,4-Dinitrophenol NO 

2-Methylphenol NO 

3-Methylphenoi/4-Methylphenol NO 

4-Nitrophenol NO 

6-Methyl chrysene NO 

7, 12-Dimethylbenz(a)anthracene NO 

Anthracene NO 

Benzenethiol (Thiophenol) NO 

Benzo(a)anthracene NO 

Benzo(a)pyrene NO 

Benzo(b)fluoranthene NO 

Benzo(k)fluoranthene NO 

bis(2-Ethylhexyl)phthalate NO 

Butylbenzylphthalate NO 

Chrysene NO 

Di-n-Butylphthalate NO 

Di-n-Octylphthalate NO 

Dibenz(a, h) anthracene NO 

Dichlorobenzenes (total) NO 

Diethylphthalate NO 

Dimethylphthalate NO 

Fluoranthene NO 

lndene NO 

Naphthalene NO 

Phenanthrene NO 

Phenol NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/12/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 06/27/96 

PQL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 

2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

5.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

5.0 mg/kg 

5.0 mg/kg 

1.0 mg/kg 
3.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



. EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0101A4 

Project 10: 

LabiD: 
Matrix: 

J Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

SWMU #1 
8964586 
Soil 

QUALITY CONTROL- Surrogate Recovery 

2,4,6-Tribromophenol 
2-Fiuorobiphenyl 
2-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
T erphenyl-d 1 4 

0396G01025 

Result 

NO 
NO 
NO 

% 

61 
59 
50 
56 
55 
58 

NO- Not Detected at Practical Quantitation Level (POL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

ac Limits 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/12/96 
06/19/96 
06/25/96 
06/27/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. . . 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 

Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst __ fJb~~·.:...=:'----- Reviewed_---~G_.,I_o:::J/c(..L_ __ _ 



lal•t·IDoualaia lcabotalofi•'· lac. 

EPA METHOD 8260 
VOLA TILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 
Project 10: 

GIANT.REFINING COMPANY 
RFI0101A9 
SWMU #1 

Lab 10: B964587 0396G01026 
Matrix: Soil 

I Parameter Result 

1,1, 1 ,2-Tetrachloroethane NO 
1,1, 1-Trichloroethane NO 
1,1 ,2,2-T~trachloroethane NO 
1,1 ,2-Trichlproethane NO 
1 , 1 -Dichloroethane NO 
1 , 1 -Dichloroethene NO 
1 ,2,3-Trichloropropane NO 
1 ,2-Dichlorobenzene NO 
1 ,2-Dichloroethane NO 
1 ,2-Dichloropropane NO 
1 ,4-Dichlorobenzene NO 
'l-Butanone (MEK) NO 
2-Chloroethylvinyl ether NO 
2-Hexanone NO 
4-Methyl-2-pentanone (MIBK) NO 
Acetone NO 
Acrolein NO 
Acrylonitrile NO 
Benzene NO 
Bromodichloromethane NO 
Bromoform NO 
Bromomethane NO 
Carbon Disulfide NO 
Carbon Tetrachloride NO 
Chlorobenzene NO 
Chloroethane NO 
Chloroform NO 
Chloromethane NO 
cis-1 ,3-Dichloropropene NO 
Dibromochloromethane NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/05/96 
Date Sampled: 06/12/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 06/26/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



lnt•t ·mountain labotatotiel. Inc. 

EPA METHOD 8260 
VOLA tiLE ORGANIC COMPOUNDS 

Client: 
Sample 10: 
Project ID: 

GIANT REFINING COMPANY 
RFI0101A9 
SWMU #1 

Lab ID: 8964587 0396G01026 
Matrix: Soil 

I Parameter 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl mettiacrylate 
Ethylbenzerie 
lodomethane 
Methylene chloride 
Styrene 
T etrachloroethene (PCE) 
Toluene 
trans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCE) 
T richlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% 

110 
89 
90 

NO- Not Detected at Practical Ouantitation Level (POL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ac limits 

80 - 120 
74 - 121 
81 - 1 17 

07/05/96 
06/12/96 
06/19/96 
06/26/96 
06/26/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1 992. 

Analy~ 
<::::: Reviewed M , _ ____;:: ____ _ 



I•'•' ·lloufttcaift lcabotcatotl•'· lAc. 

. EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 

RFI0101A9 
Project 10: SWMU #1 
Lab 10: 8964587 0396G01026 
Matrix: Soil 

!Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene NO 

Anthracene NO 
Benzenethiol (Thiophenol) NO 
'Benzo(a)anthracene NO 
Benzo(a)pyrene NO 

Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene NO 

bis(2-Ethylhexyl)phthalate NO 

Butylbenzylphthalate NO 

Chrysene NO 
Di-n-Butylphthalate NO 

Di-n-Octylphthalate NO 

Dibenz(a, h)anthracene NO 

Dichlorobenzenes (total) NO 

Diethylphtha late NO 

Dimethylphthalate NO 

Fluoranthene NO 

lndene NO 

Naphthalene NO 

Phenanthrene NO 

Phenol NO 

1160 ResearCh Drive 
Bozeman. Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/12/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 06/27/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 . mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 
5.0 mg/kg 

5.0 mg/kg 

1.0 mg/kg 

3.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

Continued 



l•l•• ·llouAtcaiA l.cllbotcatoti•'· lAo. 

. EPA METHOD 8270. 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample 10: 
Project 10: 

GIANT REFINING COMPANY 
RFI0101A9 
SWMU #1 

Lab 10: 8964587 0396G01026 
Matrix: 

I Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

Soil 

QUALITY CONTROL • Surrogate Recovery 

2,4, 6-Tribromophenol 
2-Fiuorobiphenyl 
2-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
T erphenyl-d 1 4 

Result 

NO 
NO 
NO 

% 

70 
75 
58 
65 
60 
60 

NO- Not Detected at Practical Ouantitation Level (POL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

ac Limits 

19 - 122 
30- 115 
25- .121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/12/96 
06/19/96 
06/25/96 
06/27/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 

Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst. __ ...r:ffp"""'-'=---- Reviewed_-'L.c::J"""""----



lnte-r·IDountain laboratorie-1. lno. 

EPA METHOD 8260 
VOLA TILE ORGANIC COMPOUNDS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI01 01 A 11 
Project 10: 
Lab 10: 

SWMU #1 
B964588 

Matrix: Soil 

I Parameter 

1,1, 1 ,2-Tetrachloroethane 
1,1, 1-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
1,1 ,2-Trichl?roethane 
1 , 1-Dichloroethane 
1 , 1-Dichloroethene 
1 ,2,3-Trichloropropane 
1 ,2-Dichlorobenzene 
1 ,2-Dichloroethane 
1 ,2-Dichloropropane 
1 A-Dichlorobenzene 
2-Butanone (MEK) 
2-Chloroethylvinyl ether 
2-Hexanone 
4-Methyl-2-pentanone (MIBKl 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromo methane 
Carbon Disulfide 
Carbon Tetrachloride 
Chi oro benzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1 ,3-Dichloropropene 
Di bromochloromethane 

0396G01027 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/10/96 
Date Sampled: 06/12/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 06/26/96 

PQL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



lnl•t ·IDounlain lcabotaloti•'· Inc. 

EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 
Project ID: 

GIANT REFINING COMPANY 
RFI01 01 A 11 
SWMU #1 

Lab ID: 8964588 
Soil 

0396G01027 
Matrix: 

I Parameter 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl metHacrylate 
Ethylbenzen'e 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 

. Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o/o 

113 
86 
99 

NO- Not Detected at Practical Quantitation Level (POL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

QC Limits 

80- 120 
74 - 121 
81 - 117 

07/10/96 

06/12/96 
06/19/96 
06/26/96 
06/26/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

AnalystJ:2 Reviewed._-'u1J""-==----



hat••· ••un•cain lcabo•ca•o•i•'· lao. 

EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 

RFI0101A11 

Project 10: SWMU #1 
Lab 10: 8964588 0396G01027 

Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 

2,4-Dimethylphenol NO 

2, 4-Dinitrophenol NO 

2-Methylphenol NO 

3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol ND 

6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene ND 

Anthracene NO 

Benzenethiol (Thiophenol) NO 

Benzo(a)anthracene ND 

Benzo(a)pyrene NO 

Benzo(b)fluoranthene NO 

Benzo(k)fluoranthene NO 

bis(2-Ethylhexyl)phthalate NO 

Butylbenzylphthalate NO 

Chrysene NO 

Di-n-Butylphthalate NO 

Di-n-Octylphthalate NO 

Dibenz(a,h)anthracene NO 

Dichlorobenzenes (total) NO 

Diethylphthalate NO 

Dimethylphthalate NO 

Fluoranthene NO 

lndene NO 

Naphthalene NO 

Phenanthrene NO 

Phenol NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/12/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 06/27/96 

POL Units 

1.0 mg/kg 
1.0 ·mg/kg 

2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

5.0 mg/kg 

5.0 mg/kg 

1.0 mg/kg 
3.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



1160 Research Drive 
Bozeman, Montana 59715 

Client: 
Sample ID: 
Project 10: 
Lab 10: 
Matrix: 

I Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

EPA METHOD 8270 

HSL SEMI-VOLATILE COMPOUNDS 
BASE/NEUTRAL/ACID EXTRACTABLES 

GIANT REFINING COMPANY 

RFI0101A11 
SWMU #1 
8964588 
Soil 

0396G01027 

Result 

NO 
NO 
NO 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

QUALITY CONTROL - Surrogate Recovery % ac Limits 

-------------------------------------------------------------------------------------------------------~--------------------------------------

2,4,6-Tribromophenol 64 

2-Fiuorobiphenyl 59 

2-Fiuorophenol 49 

Nitrobenzene-d5 55 

Phenol-d6 55 

T erphenyl-d 14 59 

NO- Not Detected at Practical Quantitation Level (POL) 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 

Organics, Test Methods for Evaluating Solid Wastes, SW-846, 

United States Environmental Protection Agency, November 1990. 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

07/07/96 

06/12/96 
06/19/96 
06/25/96 
06/27/96 

Units 

mg/kg 
mg/kg 
mg/kg 

Analyst. _ ___._~-----~,;-:o<ooo::::---- Reviewed u1J ·--=-==-=----



•• , ••. mouataia I.Gbotatoliel. lac. 
1160 Research Drive 

Bozeman, Montena 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 

Sample 10: RFI0101A11 Date Reported: 

Project 10: SWMU #1 Date Sampled: 

Lab 10: 8964588 0396G01027 Date Received: 

Matrix: Soil 

Parameter 
Date Result POL 

Analyzed 

Antimony, Total 06/29/96 NO 6.0 

Arsenic, Total 06/29/96 2.1 0.25 

Barium, Total 06/29/96 600 10 

Beryllium, Total 06/29/96 0.62 0.2 

Cadmiurt;~. Total 06/29/96 NO 0.5 

Chromiu~, Total 06/29/96 6.8 1.0 

Cobalt, Total 06/29/96 4.0 1.0 

Copper, Total 06/29/96 6.1 2.0 

Lead, Total 06/29/96 NO 10 

Mercury, Total 06/29/96 NO 0.2 

Nickel, Total 06/29/96 9.7 4.0 

Selenium, Total 06/29/96 NO 0.25 

Vanadium, Total 06/29/96 19 1.0 

Zinc, Total 06/29/96 21 2.0 

NO- Not Detected at Practical Ouantitation Level (POL) 

Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 

Analysis: Method 60.1 0: Inductively Coupled Plasma-Atomic Emission Spectroscopy 

Analysis: Method 7000: Atomic Absorption Spectroscopy 

Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/12/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

. mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 

SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst._---"K;::::_.:.___ ___ _ Reviewed _ _.,/"'-'J=----



IAt•t •IDouAtaiA I.Gbotatoti•'· lAo. 

EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0101A14 

Project ID: SWMU #1 
Lab ID: B964589 0396G01028 
Matrix: Soil 

I Parameter Result 

1 I 1 I 1 ~2-Tetrachloroethane NO 
1 I 1 I 1-Trichloroethane NO 
1 I 1 ~2~2-Tetrachloroethane NO 

I 

1 I 1 ~2-Trichloroethane NO . 
1 I 1-Dichloroethane NO 
1 I 1-Dichloroethene NO 
1 ~2~3-Trichloropropane NO 
1 ~2-Dichlorobenzene NO 
1 ~2-Dichloroethane NO 
1 ~2-Dichloropropane NO 
1 ,4-Dichlorobenzene NO 
2-Butanone (MEK) NO 
2-Chloroethylvinyl ether NO 
2-Hexanone NO 
4-Methyl-2-pentanone (MIBK) NO 
Acetone NO 
Acrolein NO 
Acrylonitrile NO 
Benzene NO 
Bromodichloromethane NO 
Bromoform NO 
Bromo methane NO 
Carbon Disulfide NO 
Carbon Tetrachloride NO 
Chlorobenzene NO 
Chloroethane NO 
Chloroform NO 
Chloromethane NO 
cis-1,3-Dichloropropene NO 
Dibromochloromethane NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/10/96 
Date Sampled: 06/12/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 06/26/96 

PQL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



lAter· lftouftlaift laboratorie-1. lAo. 

EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 
Project ID: 

GIANT REFINING COMPANY 
RF10101A14 
SWMU #1 

Lab ID: 8964589 
Soil 

0396G01028 
Matrix: 

I Parameter 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzen-e 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

% 

114 
93 

109 

ND- Not Detected at Practical Quantitation Level (POL) 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date-Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

PQL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

QC Limits 

80 - 120 
74 - 121 
81 - 117 

07/10/96 
06/12/96 
06/19/96 
06/26/96 
06/26/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

Analyst~ Reviewed._~0.J....&li§OL. __ _ 



lalet · IDoualaia lcabotalotiel. lao. 

·EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 

RFI0101A 14 
Project 10: 

Lab ID: 
Matrix: 

I Parameter 

SWMU #1 
8964589 
Soil 

1-Methylnaphthalene 
2,4-Dimethylphenol 
2,4-Dinitrophenol 

· 2-Methylphenol 
3-Methylphenoi/4-Methylphenol 
4-Nitrophenol 
6-Methyl chrysene 
7, 12-Dimethylbenz(a)anthracene 
Anthracene 
Benzenethiol (Thiophenol) 
denzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
bis(2 -Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-Butyl phthalate 
Di-n-Octylphthalate 
Dibenz(a, h) anthracene 
Dichlorobenzenes (total) 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 
lndene 
Naphthalene 
Phenanthrene 
Phenol 

0396G01028 

Result 

NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
NO 
NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/12/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 06/27/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 .mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

5.0 mg/kg 

5.0 mg/kg 

1.0 mg/kg 

3.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



latet•IDouateia lcabotetode-1. lao. 

1160 Research Drive 
Bozeman, Montana 59715 

Client: 
Sample ID: 
Project ID: 
Lab ID: 
Matrix: 

I Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

·EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

GIANT REFINING COMPANY 
RFI01 01 A 14 
SWMU #1 
8964589 
Soil 

0396G01028 

Result 

NO 
NO 
NO 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

QUALITY CONTROL - Surrogate Recovery % ac Limits 

2,4,6-Tribromophenol 63 
2 -Fiuorobiphenyl 60 
2-Fiuorophenol 50 
Nitrobenzene-d5 55 
Phenol-d6 53 
Terphenyl-d14 60 

NO- Not Detected at Practical Ouantitation Level (POL) 
6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

19 - 122 
30- 115 
25 - 121 
23- 120 
24- 113 
18 - 137 

Analyst. __ e@~'--':,...t---- Reviewed M 

07/07/96 
06/12/96 
06/19/96 
06/25/96 
06/27/96 

Units 

mg/kg 
mg/kg 
mg/kg 



lat•t ·lftouataia labotatoti•'· lac. 

1160 Research Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0101A14 Date Reported: 
Project ID: SWMU #1 Date Sampled: 
Lab ID: B964589 0396G01028 Date Received: 
Matrix: Soil 

Parameter Date 
Result PQL Analyzed 

Antimony, Total 06/29/96 NO 6.0 
Arsenic, Total 06/29/96 1.8 0.25 
Barium, Total 06/29/96 470 10 
Beryllium, Total 06/29/96 0.49 0.2 
Cadmium, Total 06/29/96 NO 0.5 
Chromium, Total 06/29/96 6.1 1.0 
Cobalt, Total 06/29/96 3.2 1.0 
Copper, Total 06/29/96 3.8 2.0 
Lead, Total 06/29/96 NO 10 
Mercury, Total 06/29/96 NO 0.2 
Nickel, Total 06/29/96 56 4.0 
Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 15 1.0 
Zinc, Total 06/29/96 17 2.0 

NO- Not Detected at Practical Quantitation Level (PQL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/12/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 
SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst, _ __,ftf'~~---- Reviewed_-=M:c..:::... ___ _ 



. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 

RF10101A20 
Project 10: SWMU #1 
Lab 10: 8964590 0396G01029 
Matrix: Soil 

rarameter Result 

1 I 1 I 1 ~2-Tetrachloroethane NO 
1 I 1 I 1-Trichloroethane NO 
1 I 1 ~2~2-Tetrachloroethane NO 
1 I 1 ,2-Trichloroethane NO 
1 I 1-Dichloroethane NO 
1 I 1-Dichloroethene NO 
1 ~2~3-Trichloropropane NO 
1 ~2-Dichlorobenzene NO 
1 ~2-Dichloroethane NO 
1 ~2-Dichloropropane NO 
1 A-Dichlorobenzene NO 
2-Butanone (MEK) NO 
2-Chloroethylvinyl ether NO 
2-Hexanone NO 
4-Methyl-2-pentanone (MIBK) NO 
Acetone NO 
Acrolein NO 
Acrylonitrile NO 
Benzene NO 
Bromodichloromethane NO 
Bromoform NO 
Bromo methane NO 
Carbon Disulfide NO 
Carbon Tetrachloride NO 
Chlorobenzene NO 
Chloroethane NO 
Chloroform NO 
Chloromethane NO 
cis-1 ~3-Dichloropropene NO 
Dibromochloromethane NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/05/96 
Date Sampled: 06/12/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 06/26/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 . mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 
0.5 mg/kg 

Continued 



. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 
Project 10: 

GIANT REFINING COMPANY 
RFI0101A20 
SWMU #1 

Lab 10: 8964590 0396G01029 
Matrix: Soil 

I Parameter 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethylbenzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL -· Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% 

102 
94 

105 

NO- Not Detected at Practical Quantitation Level (PQL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ac Limits. 

80- 120 
74 - 121 
81- 117 

07/05/96 
06/12/96 
06/19/96 
06/26/96 
06/26/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

Reviewed._.....J..../4a:.6o.£.----



lAter• IDou•tcai• lcabotcalotiel. lAc. 

· EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample ID: 

GIANT REFINING COMPANY 
RFI0101A20 

Project ID: SWMU #1 
Lab ID: 8964590 0396G01029 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene ND 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol ND 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol ND 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene NO 
Anthracene NO 
Benzenethiol (Thiophenol) NO 
Benzo(a)anthracene NO 
Benzo(a)pyrene NO 
Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene NO 
bis(2-Ethylhexyl) phthalate ND 
Butylbenzylphthalate ND 
Chrysene NO 
Oi-n-Butylphthalate ND 
Di-n-Octylphthalate ND 
Dibenz(a,h)anthracene NO 
Dichlorobenzenes (total) NO 
Diethylphthalate ND 
Dimethylphthalate ND 
Fluoranthene ND 

lndene ND 
Naphthalene NO 
Phenanthrene NO 

Phenol NO 

1160 Research Oriw 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/12/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 06/27/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
3.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



·EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 
Project 10: 

GIANT REFINING COMPANY 
RFI0101A20 
SWMU #1 

Lab 10: 8964590 0396G01029 
Matrix: 

I Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

Soil 

QUALITY CONTROL - Surrogate Recovery 

2,4, 6-T ribromophenol 
2 -Fiuorobiphenyl 
1-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

Result 

ND 
ND 
ND 

% 

59 
56 
45 
52 
50 
55 

NO- Not Detected at Practical Ouantitation Level (POL) 

1160 ResearCh Ori~~e 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

ac limits 

19 - 122 
30- 115 
25 - 121 
23- 120 
24- 113 
18 - 137 

07/07/96 

06/12/96 
06/19/96 
06/25/96 
06/27/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst._--.~~..e¢1--=....==..J.----- Reviewed _ _:~ _ _;__ __ _ 



lnte-t ·IDountoiA lcabotototie-1. Inc. 

1160 Research Drive 
Bozeman, Montana 59715 

TO:rAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0101A20 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab ID: B964590 0396G01029 Date Received: 
Matrix: Soil 

Parameter Date Result PQL Analyzed 

Antimony, Total 06/29/96 ND 6.0 
Arsenic, Total 06/29/96 1.2 0.25 
Barium, Total 06/29/96 620 10 
Beryllium, Total 06/29/96 0.66 0.2 
Cadmium, Total 06/29/96 ND 0.5 
Chromium, Total 06/29/96 10 1.0 
Cobalt, Total 06/29/96 6.4 1.0 
Copper, Total 06/29/96 NO 2.0 
Lead, Total 06/29/96 ND 10 
Nickel, Total 06/29/96 13 4.0 
Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 27 1.0 
Zinc, Total 06/29/96 28 2.0 

ND- Not Detected at Practical Ouantitation Level (POL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 601 0: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 

07/10/96 
06/12/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 
SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst. _ _,t?.;.::::3(:......L.~--___ _ Reviewed_· ~W=:!-----



latCPt •lnouataia lcabotatotiCPI. Inc. 

EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RF10102A4 

Project 10: SWMU #1 
Lab 10: B964591 0396G01030 
Matrix: Soil 

I Parameter Result 

1,1, 1 ,2-Tetrachloroethane NO 
1,1, 1-Trichloroethane NO 
1,1 ,2,2-Tetrachloroethane NO 
1, 1,2-Trichloroethane NO 
1 , 1-Dichloroethane NO 
1 , 1-Dichloroethene NO 
1 ,2,3-Trichloropropane NO 
1 ,2-Dichlorobenzene NO 
1,2-Dichloroethane NO 
1,2-Dichloropropane NO 
1 ,4-Dichlorobenzene NO 
2-Butanone (MEK) NO 
2-Chloroethylvinyl ether NO 
2-Hexanone NO 
4-Methyl-2-pentanone (MIBK) NO 
Acetone NO 
Acrolein NO 
Acrylonitrile NO 
Benzene NO 
Bromodichloromethane NO 
Bromoform NO 
Bromomethane NO 
Carbon Disulfide NO 
Carbon Tetrachloride NO 
Chlorobenzene NO 
Chloroethane NO 
Chloroform NO 
Chloromethane NO 
cis-1 ,3-Dichloropropene NO 
Dibromochloromethane NO 

1160 Researctl Drive 
Bozeman, Montana 59715 

Date Reported: 07/05/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 06/26/96 

PQL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 

Continued 



· EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0102A4 

Project 10: SWMU #1 
Lab 10: 8964591 
Matrix: Soil 

!Parameter 
Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
trans-1 , 4-Dichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL • Surrogate Recovery 

1 , 2 -Dichloroethane-d4 
Bromofluorobenzene 
Toluene-d8 

0396G01030 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% 

98 
93 

114 

NO • Not Detected at Practical Quantitation Level (PQL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ac Limits·. 

80- 120 
74 • 121 
81. 117 

07/05/96 
06/13/96 
06/19/96 
06/26/96 
06/26/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

Analyst ~ 
I 

Reviewed _ __:_ulr__;;;:;__ __ _ 



lat•t · ••uatcaia lcabotcatoti•l. lao. 

· EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0102A4 

Project 10: SWMU #1 
Lab ID: 8964591 0396G01030 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene NO 
Anthracene NO 
Benzenethiol (Thiophenol) NO 
Benzo(a)anthracene NO 
Benzo(a)pyrene NO 
Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene NO 
bis(2-Ethylhexyl)phthalate NO 
Butylbenzylphthalate NO 
Chrysene NO 
Di-n-Butyl phthalate NO 
Di-n-Octylphthalate NO 
Dibenz(a,h)anthracene NO 
Dichlorobenzenes (total) NO 
Diethylphthalate NO 
Dimethylphthalate NO 
Fluoranthene NO 
lndene NO 
Naphthalene NO 

Phenanthrene NO 

Phenol NO 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 06/27/96 

PQL Units 

2.0 mg/kg 
2.0 mg/kg 
4.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
4.0 mg/kg 
4.0 mg/kg 
4.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
10 mg/kg 

2.0 mg/kg 
2.0 mg/kg 
10 mg/kg 
10 mg/kg 

2.0 mg/kg 
6.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 

Continued 



· EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample ID: 

GIANT REFINING COMPANY 
RF10102A4 

Project ID: SWMU #1 
Lab ID: 8964591 0396G01030 
Matrix: Soil 

I Parameter Result 

Continued 

Pyrene 
Pyridine 
Quinoline 

QUALITY CONTROL· Surrogate Recovery 

2,4,6-Tribromophenol 
2-Fiuorobiphenyl 
2-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

ND- Not Detected at Practical Ouantitation Level (POL) 

ND 
ND 
ND 

% 

34 
34 
30 
36 
34 
34 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

2.0 
4.0 
2.0 

ac Limits 

19 - 122 
30- 115 
25 - 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/25/96 
06/27/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst. __ ·~t---+-::::!~-.L.--- Reviewed---=lJ:r:::...==----



TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RF10102A4 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab 10: 8964591 0396G01030 Date Received: 
Matrix: Soil 

Parameter Date 
Result POL Analyzed 

Antimony, Total 06/29/96 NO 6.0 
Arsenic, Total 06/29/96 0.75 0.25 
Barium, Total 06/29/96 450 10 
Beryllium, Total 06/29/96 0.83 0.2 
Cadmium, Total 06/29/96 NO 0.5 
Chromium, Total 06/29/96 30 1.0 
Cobalt, Total 06/29/96 5.8 1.0 
Copper, Total 06/29/96 6.4 2.0 
Lead, Total 06/29/96 NO 10 
Mercury, Total 06/29/96 NO 0.2 
Nickel, Total 06/29/96 12 4.0 
Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 30 1.0 
Zinc, Total 06/29/96 39 2.0 

NO- Not Detected at Practical Ouantitation Level (POL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 
SW-846, United States Environmental Protection Agency, November, 1992. 

Reviewed _ _!.u.6~~"----



. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0102A9 

Project 10: SWMU #1 
Lab 10: 8964592 0396G01031 
Matrix: Soil 

I Parameter Result 

1, 1, 1,2-Tetrachloroethane NO 
1, 1, 1-Trichloroethane NO 
1, 1,2,2-Tetrachloroethane NO 
1,1,2-Trichloroethane NO 
1, 1-Dichloroethane NO 
1, 1-Dichloroethene NO 
1,2,3-Trichloropropane NO 
1 ,2-Dichlorobenzene NO 
1,2-Dichloroethane NO 
1,2-Dichloropropane NO 
1 A-Dichlorobenzene NO 
2-Butanone (MEK) NO 
2-Chloroethylvinyl ether NO 
2-Hexanone NO 
4-Methyl-2-pentanone (MIBK) NO 
Acetone NO 
Acrolein NO 
Acrylonitrile NO 
Benzene NO 
Bromodichloromethane NO 
Bromoform NO 
Bromo methane NO 
Carbon Disulfide NO 
Carbon Tetrachloride NO 
Chlorobenzene NO 
Chloroethane NO 
Chloroform NO 
Chloromethane NO 
cis-1,3-Dichloropropene NO 
Dibromochloromethane NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/05/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 06/26/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0102A9 

Project 10: SWMU #1 
Lab 10: 8964592 
Matrix: Soil 

I Parameter 

Continued 

Oibromomethane 
Oichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1,2-0ichloroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

0396G01031 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

QUALITY CONTROL - Surrogate Recovery % 

96 
95 

1,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 124 ## 

NO- Not Detected at Practical Quantitation Level (PQL) 
##-Surrogate Recovery not within control limits due to matrix/dilution effect. 

1160 Research Drive 
Bozeman. Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ac Limits 

80- 120 
74 - 121 
81- 117 

07/05/96 
06/13/96 
06/19/96 
06/26/96 
06/26/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

Anal.!~ Reviewed (Afs 



·EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 

RFI0102A9 
Project 10: SWMU #1 
Lab 10: 8964592 0396G01031 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene NO 
Anthracene ND 
Benzenethiol (Thiophenol) ND 
Benzo(a)anthracene ND 
Benzo(a)pyrene ND 
Benzo(b)fluoranthene ND 
Benzo(k)fluoranthene ND 
bis(2-Ethylhexyl) phthalate NO 
Butylbenzylphthalate NO 
Chrysene NO 
Di-n-Butylphthalate NO 
Di-n-Octylphthalate NO 
Dibenz(a,h)anthracene NO 
Dichlorobenzenes (total) NO 

Diethylphthalate NO 
Dimethylphthalate ND 
Fluoranthene NO 
lndene NO 
Naphthalene NO 
Phenanthrene ND 

Phenol NO 

1160 Research Orive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 06/27/96 

PQL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
3.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg. 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

Continued 



l•t•t · •oufttcaift lcabotcatotiel. lAo. 

· EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample ID: 
Project ID: 
Lab ID: 

GIANT REFINING COMPANY 
RFI0102A9 
SWMU #1 
8964592 0396G01031 

Matrix: Soil 

I Parameter Result 

Continued 

Pyrena 
Pyridine 
Quinoline 

QUALITY CONTROL- Surrogate Recovery 

2,4,6-Tribromophenol 
2 -Fiuorobiphenyl 
2 -Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

NO- Not Detected at Practical Quantitation Level (PQL) 

NO 
NO 
NO 

% 

63 
67 
58 
63 
62 
56 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

QC Limits 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/25/96 
06/27/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst._......,.Ut>~,.....=---- Reviewed.---l&J~:.!,_ __ _ 



lalet ·lloualain lcabotalotie1. Inc. 

1160 Research Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0102A9 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab ID: B964592 0396G01031 Date Received: 
Matrix: Soil 

Parameter Date 
Result POL Analyzed 

Antimony, Total 06/29/96 NO 6.0 
Arsenic, Total 06/29/96 1.5 0.25 
Barium, Total 06/29/96 600 10 
Beryllium, Total 06/29/96 0.57 0.2 
Cadmium, Total 06/29/96 NO 0.5 
Chromium, Total 06/29/96 10 1.0 
Cobalt, Total 06/29/96 4.1 1.0 
Copper, Total 06/29/96 3.8 2.0 
Lead, Total 06/29/96 NO 10 
Mercury, Total 06/29/96 NO 0.2 
Nickel, Total 06/29/96 7.1 4.0 
Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 20 1.0 
Zinc, Total 06/29/96 21 2.0 

NO- Not Detected at Practical Ouantitation Level (POLl 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 
SW-846, United States Environmental Protection Agency, November, 1992. 

Reviewed_ ...... M=~---



lat••·llouatcaia lcabotcatoli•t. lao. 

.EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 
Project ID: 

GIANT REFINING COMPANY 

RFI0102A 11 
SWMU #1 

Lab 10: 8964593 0396G01032 
Matrix: Soil 

I Parameter Result 

1, 1, 1,2-Tetrachloroethane ND 
1, 1,1-Trichloroethane ND 
1, 1,2,2-Tetrachloroethane ND 
1, 1,2-Trichloroethane ND 
1, 1-Dichloroethane ND 
1, 1-Dichloroethene ND 
1,2,3-Trichloropropane ND 
1,2-Dichlorobenzene ND 
1,2-Dichloroethane NO 
1,2-Dichloropropane ND 
1 A-Dichlorobenzene ND 
:-Butanone (MEK) ND 

2-Chloroethylvinyl ether ND 
2-Hexanone ND 
4-Methyl-2-pentanone (MIBK) ND 
Acetone ND 
Acrolein ND 
Acrylonitrile ND 
Benzene NO 
Bromodichloromethane ND 
Bromoform ND 
Bromomethane ND 
Carbon Disulfide NO 
Carbon Tetrachloride ND 
Chlorobenzene NO 
Chloroethane NO 
Chloroform NO 
Chloromethane NO 
cis-1,3-Dichloropropene ND 
Dibromochloromethane ND 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 07/10/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 06/26/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

Continued 



late-t. mouataia labotatotie-1. lftc. 

. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 
Project 10: 

GIANT REFINING COMPANY 
RFI0102A11 
SWMU #1 

Lab 10: 8964593 0396G01032 
Matrix: Soil 

I Parameter 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-Dichloroethene 
~rans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL- Surrogate Recovery 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

o/o 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/10/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 06/26/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

QC Limits . 
••••••••••••••••--•••••••••••••-•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••-•••••••••••••• I 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

98 
109 

89 

NO- Not Detected at Practical Quantitation Level (PQL) 

80 - 120 
74 - 121 
81 - 117 

·Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

- Reviewed._~{.Jj~""-----



lat•• •llouataia lcabotatoli•'· lao. 

· EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample ID: 

GIANT REFINING COMPANY 

RFI0102A11 
Project ID: SWMU #1 
Lab ID: 8964593 0396G01032 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene ND 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene NO 
Anthracene ND 
Benzenethiol (Thiophenol) NO 
3enzo(a)anthracene ND 
Benzo(a)pyrene ND 
Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene ND 
bis(2-Ethylhexyl)phthalate NO 

Butylbenzylphthalate ND 

Chrysene NO 

Di-n-Butylphthalate NO 

Di-n-Octylphthalate ND 

Dibenz(a,h)anthracene ND 

Dichlorobenzenes (total) ND 

Diethylphthalate ND 

Dimethylphthalate ND 

Fluoranthene ND 

lndene NO 

Naphthalene NO 

Phenanthrene ND 

Phenol ND 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 06/27/96 

POL Units 

1.0 mg/kg 

1.0 mg/kg 

2.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 

2.0 mg/kg 

2.0 mg/kg 

2.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

5.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

5.0 mg/kg 

5.0 mg/kg 

1.0 mg/kg 

3.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



IAt•t· •ouAteiA lebotetori•'· lAo. 

·EPA METHOD 8270 

HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: GIANT REFINING COMPANY 

Sample 10: RFI0102A 11 
Project 10: 
Lab 10: 

SWMU #1 
8964593 

Matrix: Soil 
0396G01032 

I Parameter Result 

Continued 

Pyrene 
Pyridine 
Quinoline 

QUALITY CONTROL· Surrogate Recovery 

2,4, 6-Tribromophenol 
2 -Fiuorobiphenyl 
2-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

NO • Not Detected at Practical Quantitation Level (PQL) 

NO 
NO 
NO 

% 

62 
65 
52 
59 
55 
56 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reporte~: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

ac limits 

19 - 122 
30- 115 
25 - 121 
23- 120 
24- 113 
18 - 137 

07/07/96 

06/13/96 
06/19/96 
06/25/96 
06/27/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 

Organics, Test Methods for Evaluating Solid Wastes, SW-846, 

United States Environmental Protection Agency, November 1990. 

Analyst. _ ___._~j....:_' ~---'=:::::....._ __ _ Reviewed._-=M-==----



lat•• · IDouatGiA labotatoti•l. lac. 

1160 Research Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0102A11 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab ID: B964593 0396G01032 Date Received: 
Matrix: Soil 

Parameter Date 
Result POL Analyzed 

Antimony, Total 06/29/96 NO 6.0 
Arsenic, Total 06/29/96 2.6 0.25 
Barium, Total 06/29/96 430 10 
Beryllium, Total 06/29/96 0.74 0.2 
Cadmium, Total 06/29/96 NO 0.5 
Chromium, Total 06/29/96 6.9 1.0 
Cobalt, Total 06/29/96 4.5 1.0 
Copper, Total 06/29/96 4.4 2.0 
Lead, Total 06/29/96 NO 10 
Mercury, Total 06/29/96 NO 0.2 
Nickel, Total 06/29/96 7.9 4.0 
Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 21 1.0 
Zinc, Total 06/29/96 15 2.0 

NO - Not Detected at Practical Quantitation Level (POL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 
SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst Jfil(' Reviewed _ _,u}J"-=·----



I at•• · llouataia labotatoti•'· lac. 

. EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: GIANT REFINING COMPANY 
Sample ID: RF101 02A 11 
Project ID: 
Lab ID: 

SWMU #1 
8964593 

Matrix: Soil 
0396G01032 

I Parameter Result 

Continued 

Pyrene 
Pyridine 
Quinoline 

QUALITY CONTROL - Surrogate Recovery 

2,4,6-Tribromophenol 
2-Fiuorobiphenyl 
2-Fiuorophenol 
.-.Jitrobenzene-d5 
Phenol-d6 
Terphenyl-d 14 

ND -Not Detected at Practical Ouantitation Level (POL) 

ND 
ND 
ND 

% 

62 
65 
52 
59 
55 
56 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

ac Limits 

19 - 122 
30- 115 
25 - 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/25/96 
06/27/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst. _ __,~~~ ~-~--- Reviewed l<sJ 
-~=-----



1160 Research Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0102A11 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab 10: 8964593 0396G01032 Date Received: 
Matrix: Soil 

Parameter Date 
Result PQL Analyzed 

Antimony, Total 06/29/96 NO 6.0 
Arsenic, Total 06/29/96 2.6 0.25 
Barium, Total 06/29/96 430 10 
Beryllium, Total 06/29/96 0.74 0.2 
Cadmium, Total 06/29/96 NO 0.5 
Chromium, Total 06/29/96 6.9 1.0 
Cobalt, Total 06/29/96 4.5 1.0 
Copper, Total 06/29/96 4.4 2.0 
Lead, Total 06/29/96 NO 10 
Mercury, Total 06/29/96 NO 0.2 
Nickel, Total 06/29/96 7.9 4.0 
Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 21 1.0 
Zinc, Total 06/29/96 15 2.0 

NO- Not Detected at Practical Quantitation Level (POL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 601 0: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

·mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 
SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst ;Ji(' Reviewed _ _lov}s~;_· __ _ 



. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 

GIANT REFINING COMPANY 
RFI0102A14 

Project 10: SWMU #1 
Lab ID: B964594 0396G01033 
Matrix: Soil 

!Parameter Result 

1 I 1 I 1 ~2-Tetrachloroethane NO 
1 I 1 I 1-Trichloroethane NO 
1 I 1 ~2~2-Tetrachloroethane NO 
1 I 1 ~2-Trichloroethane NO 
1 I 1-Dichloroethane NO 
1 I 1-Dichloroethene NO 
1 I 213-T richloropropane NO 
1 ~2-Dichlorobenzene NO 
1 ~2-Dichloroethane NO 
1 ~2-Dichloropropane NO 
1 A-Dichlorobenzene NO 
l-Butanone (MEK) NO 
2-Chloroethylvinyl ether NO 
2-Hexanone NO 
4-Methyl-2-pentanone (MIBKl NO 
Acetone NO 
Acrolein NO 
Acrylonitrile NO 
Benzene NO 
Bromodichloromethane NO 
Bromoform NO 
Bromomethane NO 
Carbon Disulfide NO 
Carbon Tetrachloride NO 
Chlorobenzene NO 
Chloroethane NO 
Chloroform NO 
Chloromethane NO 
cis-1 ~3-Dichloropropene NO 
Dibromochloromethane NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/08/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/28/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2 .. 5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

Continued 



lat•t·llouatcaia lcabotatoti•'· lao. 

. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 
Project 10: 

GIANT REFINING COMPANY 
RFI0102A14 
SWMU #1 

Lab 10: 8964594 0396G01033 
Matrix: Soil 

I Parameter 

Continued 

Oibromomethane 
Oichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1,2-0ichloroethene 
trans-1 ,3-0ichloropropene 
trans-1 ,4-0ichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1,2-0ichloroethane-d4 
Bromofluorobenzene 
Toluene-d8 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% 

114 
87 
93 

NO- Not Detected at Practical Ouantitation Level (POL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

QC Limits , 

80- 120 
74 - 121 
81- 117 

07/08/96 
06/13/96 
06/19/96 
06/27/96 
06/28/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 

November 1992. 

Analyst~"< Reviewed _ __l.f.cA.:...:o~I...,..L---



lat•• •llouataia labotatofi•'· lac. 

·EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0102A14 

Project ID: 
Lab 10: 
Matrix: 

I Parameter 

SWMU #1 
8964594 
Soil 

1-Methylnaphthalene 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol 
3-Methylphenoi/4-Methylphenol 
4-Nitrophenol 
6-Methyl chrysene 
7, 1 2-Dimethylbenz(a)anthracene 
Anthracene 
Benzenethiol (Thiophenol) 
denzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-Butylphthalate 
Di-n-Octylphthalate 
Dibenz(a,h)anthracene 
Dichlorobenzenes (total) 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 
lndene 
Naphthalene 
Phenanthrene 
Phenol 

0396G01033 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 06/28/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 ·. mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
3.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

Continued 



lat••·IDouatcaia lcabotcatod•'· lac. 

. EPA METHOD 8270 
HSL SEMI~VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample 10: 

Project ID: 

GIANT REFINING COMPANY 
RFI0102A14 
SWMU #1 

Lab 10: 8964594 0396G01033 
Matrix: Soil 

I Parameter Result 

Continued 

Pyrene 
Pyridine 
Quinoline 

QUALITY CONTROL - Surrogate Recovery 

2,4,6-Tribromophenol 
2-Fiuorobiphenyl 
'2-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

NO - Not Detected at Practical Quantitation Level (PQL) 

· ND 
ND 
ND 

% 

63 
66 
54 
65 
60 
58 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

ac Limits 

19 - 122 
30- 115 
25 - 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/25/96 
06/28/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst. __ ~=--v-="-'---- Reviewed._...:::(fiJ:....:..=~---



IAtet·lnouAtcaiA lcabotcatoliel. lAc. 

1160 Research Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0102A14 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab 10: B964594 0396G01033 Date Received: 
Matrix: Soil 

Parameter Date Result POL Analyzed 
Antimony, Total 06/29/96 NO 6.0 
Arsenic, Total 06/29/96 2.5 0.25 
Barium, Total 06/29/96 410 10 
Beryllium, Total 06/29/96 0.44 0.2 
Cadmium, Total 06/29/96 NO 0.5 
Chromium, Total 06/29/96 5.2 1.0 
Cobalt, Total 06/29/96 3.1 1.0 
Copper, Total 06/29/96 2.6 2.0 
Lead, Total 06/29/96 NO 10 
Mercury, Total 06/29/96 NO 0.2 
Nickel, Total 06/29/96 5.9 4.0 
Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 17 1.0 
Zinc, Total 06/29/96 15 2.0 

NO - Not Detected at Practical Ouantitation Level (PQL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 
SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst. _ __.;?(~"'------ Reviewed_..~.{.~~=---



lat•t·IDouataia lcabotatoti•l· lac. 

. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0103A4 

Project 10: SWMU #1 
Lab 10: B964595 0396G01034 
Matrix: Soil 

!Parameter Result 

1, 1, 1,2-Tetrachloroethane NO 
1, 1, 1-Trichloroethane NO 
1, 1,2,2-Tetrachloroethane NO 
1,1,2-Trichloroethane NO 
1, 1-Dichloroethane NO 
1, 1-Dichloroethene NO 
1,2,3-Trichloropropane NO 
1,2-Dichlorobenzene NO 
1,2-Dichloroethane NO 
1,2-0ichloropropane NO 
1 ,4-0ichlorobenzene NO 
.2-Butanone (MEK) NO 
2-Chloroethylvinyl ether NO 
2-Hexanone NO 
4-Methyl-2-pentanone (MIBK) NO 
Acetone NO 
Acrolein NO 
Acrylonitrile NO 
Benzene NO 
Bromodichloromethane NO 
Bromoform NO 
Bromomethane NO 
Carbon Disulfide NO 
Carbon Tetrachloride NO 
Chlorobenzene NO 
Chloroethane NO 
Chloroform NO 
Chloromethane NO 
cis-1,3-Dichloropropene NO 
Dibromochloromethane NO 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 07/10/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/28/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



lat•t•llouatcaia lcabotcatoti•l. lac. 

. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0103A4 
Project 10: 
Lab 10: 

SWMU #1 
8964595 

Matrix: Soil 
0396G01034 

I Parameter Result 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCEl 
Toluene 
trans-1,2 -Dichloroethene 
•rans-1,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCEl 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

NO 
ND 
NO 
ND 
NO 
ND 
NO 
ND 

1.3 
NO 
NO 
ND 
NO 
NO 
NO 
NO 

0.5 

% 

105 
96 

103 

NO- Not Detected at Practical Ouantitation Level (POLl 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

QC Limits . 

80- 120 
74 - 121 
81 - 117 

07/10/96 
06/13/96 
06/19/96 
06/27/96 
06/28/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 

November 1992. 

An~~----- Reviewed _ _!ulJ=~---



. EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACT ABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 

RFI0103A4 
Project 10: SWMU #1 
Lab 10: 8964595 0396G01034 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene NO 
Anthracene NO 
Benzenethiol (Thiophenol) NO 
3enzo(a)anthracene NO 
Benzo(a)pyrene NO 
Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene NO 
bis(2-Ethylhexyl)phthalate NO 

Butylbenzylphthalate NO 

Chrysene NO 
Di-n-Butyl phthalate NO 

Di-n-Octylphthalate NO 

Dibenz(a,h)anthracene NO 

Dichlorobenzenes (total) NO 

Diethylphthalate NO 

Dimethylphthalate NO 

Fluoranthene NO 

lndene NO 

Naphthalene NO 

Phenanthrene NO 

Phenol NO 

1160 Researdl Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 07/03/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

. 1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
3.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



· EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0103A4 

Project 10: 
Lab 10: 
Matrix: 

I Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

SWMU #1 
8964595 
Soil 

QUALITY CONTROL - Surrogate Recovery 

2,4,6-Tribromophenol 
2-Fiuorobiphenyl 
2-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

0396G01034 

Result 

NO 
NO 
NO 

% 

67 
64 
61 
67 
60 
55 

NO- Not Detected at Practical Ouantitation Level (POL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

QC Limits 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/25/96 
07/03/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst._~~L..-.;;..!..-::::::. ~· __ _ Reviewed. __ f.Jd ____ _ 



lAte• •llloufttGift lcabotatotie-1. I ftc. 

1160 Research Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0103A4 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab 10: B964595 0396G01034 Date Received: 
Matrix: Soil 

Parameter Date 
Result POL Analyzed 

Antimony, Total 06/29/96 ND 6.0 
Arsenic, Total 06/29/96 1.6 0.25 
Barium, Total 06/29/96 370 10 
Beryllium, Total 06/29/96 0.88 0.2 
Cadmium, Total 06/29/96 ND 0.5 
Chromium, Total 06/29/96 8.2 1.0 
Cobalt, Total 06/29/96 4.1 1.0 
Copper, Total 06/29/96 4.7 2.0 
Lead, Total 06/29/96 ND 10 
Mercury, Total 06/29/96 NO 0.2 
Nickel, Total 06/29/96 7.8 4.0 
Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 18 1.0 
Zinc, Total 06/29/96 20 2.0 

ND- Not Detected at Practical Quantitation Level (POL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 

· SW-846, United States Environmental Protection Agency, November, 1992. 

Reviewed _ _.:M..:.==----



I atet • mouatGia lGbotGtofiel. lac. 

EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 

GIANT REFINING COMPANY 
RFI0103A9 

Project ID: SWMU #1 
Lab ID: B964596 0396G01035 
Matrix: Soil 

!Parameter Result 

1,1, 1 ,2-Tetrachloroethane ND 
1,1, 1-Trichloroethane ND 
1,1 ,2,2-Tetrachloroethane ND 
1,1 ,2-Trichloroethane ND 
1 , 1-Dichloroethane ND 
1 , 1-Dichloroethene ND 
1 ,2,3-Trichloropropane ND 
1 ,2-Dichlorobenzene ND 
1 ,2-Dichloroethane ND 
1 ,2-Dichloropropane ND 
1 ,4-Dichlorobenzene ND 
!-Butanone (MEKl ND 
2-Chloroethylvinyl ether ND 
2-Hexanone ND 
4-Methyl-2-pentanone (MIBKl ND 
Acetone ND 
Acrolein ND 
Acrylonitrile ND 
Benzene ND 
Bromodichloromethane ND 
Bromoform ND 
Bromomethane ND 
Carbon Disulfide ND 
Carbon Tetrachloride ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
cis-1 ,3-Dichloropropene ND 
Dibromochloromethane ND 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/10/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/28/96 

PQL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 
0.5 mg/kg 

Continued 



lnt•r · •ouatoia lcaborotoriffl. lac. 

.EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample ID: 

GIANT REFINING COMPANY 

RFI0103A9 
Project ID: SWMU #1 
Lab ID: 8964596 0396G01035 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene NO 
Anthracene NO 
qenzenethiol {Thiophenol) NO 
.enzo{a)anthracene ND 

Benzo(a)pyrene NO 
Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene NO 
bis(2-Ethylhexyl)phthalate NO 
Butylbenzylphthalate NO 
Chrysene NO 
Oi-n-Butylphthalate NO 
Oi-n-Octylphthalate NO 
Oibenz(a,h)anthracene NO 
Oichlorobenzenes {total) NO 
Oiethylphthalate NO 
Oimethylphthalate NO 
Fluoranthene NO 
lndene NO 
Naphthalene NO 
Phenanthrene NO 
Phenol NO 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 07/11/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 06/28/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
3.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



IAtet • •oufttaift labotatotiel. lAc. 

.EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: GIANT REFINING COMPANY 
Sample ID: RFI01 03A9 
Project ID: 
Lab ID: 

SWMU #1 
8964596 0396G01035 

Matrix: Soil 

I Parameter Result 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-Dichloroethene 
.rans-1, 3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

% 

108 
96 

118 

ND - Not Detected at Practical Quantitation Level (PQL) 
# - Surrogate Recovery not within control limits. 

# 

1160 Research Drive 
Bozeman, Montane 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

QC Limits ·. 

80 - 120 
74- 121 
81- 117 

07/10/96 

06/13/96 
06/19/96 
06/27/96 
06/28/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

· mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

Analy~..,.::__ ___ _ Reviewed. _ _,uJ""'-'-:::__---



lntfPt • IDountain lGbotatotifPI. Inc. 

EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 
Project 10: 

GIANT REFINING COMPANY 

RFI0103A9 
SWMU #1 

Lab 10: 8964596 0396G01035 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 

· 2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene NO 
Anthracene NO 
l:lenzenethiol (Thiophenol) NO 
.enzo(a)anthracene NO 

Benzo(a)pyrene NO 
Benzo(b)fluoranthene NO 

Benzo(k)fluoranthene NO 
bis(2-Ethylhexyl)phthalate NO 

Butylbenzylphthalate NO 

Chrysene NO 

Di-n-Butyl phthalate NO 

Di-n-Octylphthalate NO 

Dibenz(a, h)anthracene NO 

Dichlorobenzenes (total) NO 

Diethylphthalate NO 

Dimethylphthalate NO 

Fluoranthene NO 

lndene NO 

Naphthalene NO 

Phenanthrene NO 

Phenol NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/11/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 06/28/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
5.0 mg/kg 

1.0 mg/kg 
3.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample 10: 

Project 10: 

GIANT REFINING COMPANY 

RFI0103A9 
SWMU #1 

Lab 10: 8964596 0396G01035 
Matrix: 

I Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

Soil 

QUALITY CONTROL - Surrogate Recovery 

2,4,6-Tribromophenol 
2 -Fiuorobiphenyl 
. -Fiuorophenol 

Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

Result 

NO 
NO 
NO 

% 

62 
47 
40 
50 
45 
58 

NO- Not Detected at Practical Quantitation Level (POL) 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

QC Limits 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

07/11/96 

06/13/96 
06/19/96 
06/25/96 
06/28/96 

Units 

mg/kg 
mg/kg 
mg/kg 

Sample reanalyzed due to original surrogate failure. Results for confirmational use only. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 

Organics, Test Methods for Evaluating Solid Wastes, SW-846, 

United States Environmental Protection Agency, November 1990. 

Analyst. __ -lf?EI--~oa4h--L-- Reviewed_tdJ-==----



lntet •lftountain labotatotiel. Inc. 

1160 Research Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0103A9 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab 10: B964596 0396G01035 Date Received: 
Matrix: Soil 

Parameter Date Result POL Analyzed 

Antimony, Total 06/29/96 NO 6.0 
Arsenic, Total 06/29/96 2.0 0.25 
Barium, Total 06/29/96 620 10 
Beryllium, Total 06/29/96 0.82 0.2 
Cadmium, Total 06/29/96 NO 0.5 
Chromium, Total 06/29/96 10 1.0 
Cobalt, Total 06/29/96 4.5 1.0 
Copper, Total 06/29/96 5.0 2.0 
Lead, Total 06/29/96 NO 10 
Mercury, Total 06/29/96 NO 0.2 
Nickel, Total 06/29/96 8.3 4.0 
Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 23 1.0 
Zinc, Total 06/29/96 19 2.0 

NO- Not Detected at Practical Ouantitation Level (POL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 
SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst, __ .,.Zl(<:...-.J. ___ _ Reviewed_...::u}J~=----



I at•• · llouataia lGbotatori•'· lac. 

y:.:··, 

EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 

GIANT REFINING COMPANY 
RF10103A11 

Project ID: SWMU #1 
Lab ID: 8964597 0396G01036 
Matrix: Soil 

I Parameter Result 

1 I 1 I 1 ~2-Tetrachloroethane ND 
1 I 1 , 1-Trichloroethane ND 
11 1 ~2,2-Tetrachloroethane ND 
11 1 ~2-Trichloroethane ND 
1 1 1-Dichloroethane ND 
1 I 1-Dichloroethene ND 
1 1 2,3-Trichloropropane ND 
1,2-Dichlorobenzene ND 
1,2-Dichloroethane ND 
1,2-Dichloropropane ND 
1 ,4-Dichlorobenzene NO 
2-Butanone (MEK) ND 
2-Chloroethylvinyl ether ND 
2-Hexanone ND 
4-Methyl-2-pentanone (MIBK) ND 
Acetone ND 
Acrolein ND 
Acrylonitrile ND 
Benzene ND 
Bromodichloromethane ND 
Bromoform ND 
Bromomethane ND 
Carbon Disulfide NO 
Carbon Tetrachloride ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
cis-1,3-Dichloropropene ND 
Dibromochloromethane ND 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07!1 0/96 
Date Sampled: 06!13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/28/96 

PQL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



lat•t •lllouataia lcabotatoti•'· lao. 

. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI01 03A 11 
Project 10: 
Lab 10: 

SWMU #1 
8964597 

Matrix: Soil 
0396G01036 

I Parameter Result 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-Dichloroethene 
~rans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL- Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% 

100 
95 
97 

ND - Not Detected at Practical Quantitation Level (POL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

PQL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

QC Limits · 

80- 120 
74- 121 
81- 117 

07/10/96 
06/13/96 
06/19/96 
06/27/96 
06/28/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

Analys&--= __ _ 
Reviewed. _ _,_Lh¢"'--=----



late-t · nlouataiA lcabotatotie-1. lac. 

. EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0103A11 

Project 10: SWMU #1 
Lab 10: 8964597 0396G01036 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2, 4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-0imethylbenz(a)anthracene NO 
Anthracene NO 
Benzenethiol (Thiophenol) NO 
Benzo(a)anthracene NO 
Benzo(a)pyrene NO 
Benzo(b)fluoranthene NO 
Benzo(klfluoranthene NO 
bis(2-Ethylhexyl)phthalate NO 
Butylbenzylphthalate NO 
Chrysene NO 
Di-n-Butyl phthalate NO 
Di-n-Octylphthalate NO 
Dibenz(a,h)anthracene NO 
Dichlorobenzenes (total) NO 
Diethylphthalate NO 
Dimethylphthalate NO 
Fluoranthene NO 
lndene NO 
Naphthalene NO 
Phenanthrene NO 
Phenol NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 06/28/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
3.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

Continued 



lalet · lloualcala &caborcalorie1. lao. 

1160 Research Drive 
Bozeman, Montana 59715 

Client: 
Sample ID: 
Project ID: 
Lab ID: 
Matrix: 

I Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

. EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

GIANT REFINING COMPANY 
RFI0103A 11 
SWMU #1 
8964~97 

Soil 
0396G01036 

Result 

NO 
NO 
NO 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

QUALITY CONTROL - Surrogate Recovery % ac Limits 
.-----------------------------------------------------------------------------------------------------------------------------------------------
2,4,6-Tribromophenol 56 
2-Fiuorobiphenyl 50 
2 -Fiuorophenol 42 
Nitrobenzene-d5 54 
Phenol-d6 47 
Terphenyl-d14 54 

NO- Not Detected at Practical Quantitation Level (POL) 
6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/25/96 
06/28/96 

Units 

mg/kg 
mg/kg 
mg/kg 

Analyst. _ ___,~~'='-.~,}----- Reviewed,_~~=::__ __ _ 



Inle-t· mountain labotalotie-1. Inc. 

1160 ResearCh Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RF10103A11 Date Reported: 
Project ID: SWMU #1 Date Sampled: 
Lab ID: B964597 0396G01036 Date Received: 
Matrix: Soil 

Parameter Date 
Result PQL Analyzed 

Antimony, Total 06/29/96 ND 6.0 
Arsenic, Total 06/29/96 1.3 0.25 
Barium, Total 06/29/96 460 10 
Beryllium, Total 06/29/96 0.57 0.2 
Cadmium, Total 06/29/96 NO 0.5 
Chromium, Total 06/29/96 6.9 1.0 
Cobalt, Total 06/29/96 4.2 1.0 
Copper, Total 06/29/96 3.9 2.0 
Lead, Total 06/29/96 ND 10 
Mercury, Total 06/29/96 ND 0.2 
Nickel, Total 06/29/96 7.4 4.0 
Selenium, Total 06/29/96 ND 0.25 
Vanadium, Total 06/29/96 17 1.0 
Zinc, Total 06/29/96 20 2.0 

ND- Not Detected at Practical Quantitation Level (PQL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste !Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples",1994. 
SW-846, United States Environmental Protection Agency, November, 1992. 

Analys1 __ ...,c£f'~----- Reviewed _ _,.U""""'b....__ __ _ 



late• ·IDouatoia lobototofiel. lao. 

.EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: GIANT REFINING COMPANY 
Sample ID: RF101 03A 14 
Project ID: 
Lab ID: 

SWMU #1 
B964598 

Matrix: Soil 

I Parameter 

1, 1, 1,2-Tetrachloroethane 
1, 1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
·1, 1-Dichloroethane 
1, 1-Dichloroethene 
1,2,3-Trichloropropane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1 ,4-Dichlorobenzene 
.l-Butanone (MEK) 
2-Chloroethylvinyl ether 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromo methane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 

0396G01037 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/10/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/28/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 

GIANT REFINING COMPANY 
RFI0103A14 

Project ID: SWMU #1 
Lab ID: 8964598 0396G01037 
Matrix: Soil 

I Parameter Result 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1,2-Dichloroethene 
~rans-1,3-Dichloropropene 

trans-1 ,4-Dichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-d8 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

% 

98 
93 

106 

ND - Not Detected at Practical Quantitation Level (PQL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

QC Limits •. 

80 - 120 
74 - 121 
81- 117 

07/10/96 

06/13/96 
06/19/96 
06/27/96 
06/28/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

l=teference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

Analys~ Reviewed ~ --=------



hatet • moufttGift lcabotcatotiel. lAO. 

EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0103A14 

Project 10: SWMU #1 
Lab 10: 8964598 0396G01037 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7,1 2-Dimethylbenz(a)anthracene NO 
A.nthracene NO 
denzenethiol (Thiophenol) NO 
Benzo(a)anthracene NO 
Benzo(a)pyrene NO 
Benzo(b)fluoranthene NO 
Benzo (k)fluoranthene NO 
bis(2-Ethylhexyl)phthalate NO 
Butylbenzylphthalate NO 
Chrysene NO 
Di-n-Butylphthalate NO 
Di-n-Octylphthalate NO 
Dibenz(a,h)anthracene NO 
Dichlorobenzenes (total) NO 
Diethylphthalate NO 
Dimethyl phthalate NO 
Fluoranthene NO 
lndene NO 
Naphthalene NO 
Phenanthrene NO 
Phenol NO 

1160 Research DriVe 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 06/28/96 

PQL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
3.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

Continued 



hatet •llouataia labotalotiel. lao. 

EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

Project 10: 

GIANT REFINING COMPANY 
RFI01 03A 14 
SWMU #1 

Lab 10: 8964598 
Soil 

0396G01037 · 
Matrix: 

I Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

QUALITY CONTROL - Surrogate Recovery 

2,4,6-Tribromophenol 
?.-Fiuorobiphenyl 
2 -Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

Result 

NO 
NO 
NO 

% 

64 
62 
56 
67 
63 
59 

NO- Not Detected at Practical Quantitation Level (POL) 

1160 Researcn Dri~~e 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

QC Limits 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/25/96 
06/28/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst._--l,l~=;....· ..!-oo!'--- Reviewed._....,!!LJy~'""----



1160 ResearCh Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0103A14 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab ID: 8964598 0396G01037 Date Received: 
Matrix: Soil 

Parameter 
Date 

Result ·paL 
Analyzed 

Antimony, Total 06/29/96 NO 6.0 
Arsenic, Total 06/29/96 1.7 0.25 
Barium, Total 06/29/96 460 10 
Beryllium, Total 06/29/96 0.64 0.2 
Cadmium, Total 06/29/96 NO 0.5 
Chromium, Total 06/29/96 9.9 1.0 
Cobalt, Total 06/29/96 4.8 1.0 
Copper, Total 06/29/96 3.3 2.0 
Lead, Total 06/29/96 NO 10 
Mercury, Total 06/29/96 NO 0.2 
Nickel, Total 06/29/96 8.5 4.0 
Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 23 1.0 
Zinc, Total 06/29/96 20 2.0 

NO- Not Detected at Practical Quantitation Level (POL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 601 0: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 
SW-846, United States Environmental Protection Agency, November, 1992. 

Analvst Reviewed._~{;);;~~---



halet•llounlain laboralotiel. Inc. 

EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 

GIANT REFINING COMPANY 
RF10104A4 

Project ID: SWMU #1 
Lab ID: 8964599 0396G01038 
Matrix: Soil 

I Parameter Result 

1,1, 1 ,2-Tetrachloroethane ND 
1 , 1 , 1-Trichloroethane ND 
1,1 ,2,2-Tetrachloroethane ND 
1,1 ,2-Trichloroethane ND 
1, 1-Dichloroethane ND 
1, 1-Dichloroethene ND 
1 ,2,3-Trichloropropane NO 
1 ,2-Dichlorobenzene ND 
1 ,2-Dichloroethane ND 
1 ,2-Dichloropropane NO 
1 ,4-Dichlorobenzene ND 
2-Butanone (MEK) ND 
2-Chloroethylvinyl ether ND 
2-Hexanone ND 
4-Methyl-2-pentanone (MIBK) ND 
Acetone ND 
Acrolein ND 
Acrylonitrile ND 
Benzene ND 
Bromodichloromethane ND 
Bromoform ND 
Bromomethane ND 
Carbon Disulfide ND 
Carbon Tetrachloride ND 
Chi oro benzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
cis-1 ,3-Dichloropropene ND 
Dibromochloromethane ND 

1160 ResearCh Drive 
Bozeman. Montana 59715 

Date Reported: 07/10/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/28/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



·EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: GIANT REFINING COMPANY 
Sample ID: RFI01 04A4 
Project 10: 
Lab ID: 

SWMU #1 
8964599 

Matrix: Soil 

I Parameter 

1,1, 1 ,2-Tetrachloroethane 
1 , 1 , 1-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
1,1 ,2-Trichloroethane 
1, 1-Dichloroethane 
1 , 1-Dichloroethene 
1 ,2,3-Trichloropropane 
1 ,2-Dichlorobenzene 
1 ,2-Dichloroethane 
1 ,2-Dichloropropane 
1 ,4-Dichlorobenzene 
2-Butanone (MEK} 
2-Chloroethylvinyl ether 
2-Hexanone 
4-Methyl-2-pentanone (MIBK} 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1 ,3-Dichloropropene 
Dibromochloromethane 

0396G01038 

Result 

NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/11/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/28/96 

PQL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mgJkg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



h•tet•IDouataia lcabotatotiel. Inc. 

·EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: GIANT REFINING COMPANY 
Sample 10: RF10104A4 
Project 10: 

Lab 10: 

SWMU #1 

8964599 
Matrix: Soil 

0396G01038 

I Parameter Result 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-Dichloroethene 
~rans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethene (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL • Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

NO 
NO 
NO 

1.7 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 

2.2 

% 

99 
101 

88 

ND - Not Detected at Practical Quantitation Level (PQL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ac Limits 

80 • 120 
74- 121 
81. 117 

07/11/96 

06/13/96 
06/19/96 
06/27/96 
06/28/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

qeference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

Reviewed __ &f__,_..__ __ _ 



·EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0104A4 

Project 10: SWMU #1 
Lab ID: 8964599 0396G01038 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene NO 
Anthracene NO 
13enzenethiol (Thiophene!) NO 
Senzo(a)anthracene NO 
Benzo(a)pyrene NO 
Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene NO 
bis(2-Ethylhexyl)phthalate NO 
Butylbenzylphthalate NO 
Chrysene NO 
Di-n-Butylphthalate NO 
Di-n-Octylphthalate NO 
Dibenz(a,h)anthracene NO 
Dichlorobenzenes (total) NO 
Diethylphthalate NO 
Dimethylphthalate NO 
Fluoranthene NO 
lndene NO 
Naphthalene NO 
Phenanthrene NO 
Phenol NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/25/96 
Date Analyzed: 07/03/96 

POL Units 

10 mg/kg 
10 mg/kg 
20 mg/kg 
10 mg/kg 
10 mg/kg 
20 mg/kg 
20 mg/kg 
20 mg/kg 
10 mg/kg 
10 mg/kg 
10 mg/kg 
10 mg/kg 
10 mg/kg 
10 mg/kg 
50 mg/kg 
10 mg/kg 
10 mg/kg 
50 mg/kg 
50 mg/kg 
10 mg/kg 
30 mg/kg 
10 mg/kg 
10 mg/kg 
10 mg/kg 
10 mg/kg 
10 mg/kg 
10 mg/kg 
10 mg/kg 

Continued 



lat•t •llouatcaia lcllbotcatoti•'· lao. 

EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample ID: 
Project ID: 

GIANT REFINING COMPANY 

RFI0104A4 
SWMU #1 

Lab 10: 8964599 0396G01038 
Matrix: 

I Parameter 

Continued 

Pyrena 
Pyridine 
Quinoline 

Soil 

QUALITY CONTROL- Surrogate Recovery 

2,4,6-Tribromophenol 
2-Fiuorobiphenyl 
2-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d 14 

Result 

NO 
NO 
NO 

% 

63 
69 
60 
91 
70 
56 

NO- Not Detected at Practical Quantitation Level (PQL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

10 
20 
10 

ac Limits 

19 - 122 
30- 115 
25 - 121 
23 - 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/25/96 
07/03/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst._-----J<~!==~-+---- Reviewed W ·-=-==----



lnteot · mountain labotatoti•'· Inc. 

TOTAL METALS ANALYSIS 

1160 Research Drive 
Bozeman, Montana 59715 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0104A4 Date Reported: 

Project 10: SWMU #1 Date Sampled: 

lab 10: B964599 0396G01038 Date Received: 

Matrix: Soil 

Parameter 
Date Result PQL 

Analyzed 

Antimony, Total 06/29/96 NO 6.0 

Arsenic, Total 06/29/96 0.36 0.25 

Barium, Total 06/29/96 300 10 

Beryllium, Total 06/29/96 0.68 0.2 

Cadmium, Total 06/29/96 NO 0.5 

Chromium, Total 06/29/96 14 1.0 

Cobalt, Total 06/29/96 4.9 1.0 

Copper, Total 06/29/96 6.6 2.0 

Lead, Total 06/29/96 NO 10 

Mercury, Total 06/29/96 NO 0.2 

Nickel, Total 06/29/96 9.6 4.0 

Selenium, Total 06/29/96 NO 0.25 

Vanadium, Total 06/29/96 28 1.0 

Zinc, Total 06/29/96 27 2.0 

NO- Not Detected at Practical Quantitation level (PQL) 

Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 

Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 

Analysis: Method 7000: Atomic Absorption Spectroscopy 

Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 

SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst. __ ....c??<';..;....o... ___ _ Reviewed~~::;...._-=----



·EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: GIANT REFINING COMPANY 

Sample ID: RFI01 04A9 

Project ID: 
Lab ID: 

SWMU #1 
B964600 

Matrix: Soil 

I Parameter 

1,1, 1 ,2-Tetrachloroethane 
1,1, 1-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
1 , 1, 2-Trichloroethane 
1 , 1-Dichloroethane 
1 , 1-Dichloroethene 
1 ,2,3-Trichloropropane 
1 ,2-Dichlorobenzene 
1 ,2-Dichloroethane 
1 ,2-Dichloropropane 
1 A-Dichlorobenzene 
2-Butanone (MEK) 
2-Chloroethylvinyl ether 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

Chloromethane 
cis-1 ,3-Dichloropropene 
Dibromochloromethane 

0396G01039 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/10/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/28/96 

PQL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



'EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RF10104A9 

Project 10: SWMU #1 
Lab 10: 8964600 0396G01039 
Matrix: Soil 

I Parameter Result 

Continued 

Oibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane {PCE) 
Toluene 
1:rans-1,2-0ichloroethene 
trans-1,3-0ichloropropene 
trans-1 ,4-0ichlorobutene 
Trichloroethane {TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% 

96 
100 
102 

NO - Not Detected at Practical Quantitation Level {PQL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

PQL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

QC Limits 

80- 120 
74 - 121 
81- 117 

07/10/96 
06/13/96 
06/19/96 
06/27/96 
06/28/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

Analy ~ Reviewed (~ 



lal•t ·lloualcala lcabotcalori•'· lao. 

EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 

RFI0104A9 
Project 10: SWMU #1 
Lab 10: 8964600 0396G01039 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 

6-Methyl chrysene NO 

7, 12-Dimethylbenz(a)anthracene NO 

Anthracene NO 

Benzenethiol (Thiophenol) NO 

Benzo(a)anthracene NO 
Benzo(a)pyrene NO 
Benzo(b)fluoranthene NO 

Benzo(k)fluoranthene NO 

bis(2:Ethylhexyl)phthalate NO 

Butylbenzylphthalate NO 

Chrysene NO 

Di-n-Butyl phthalate NO 

Di-n-Octylphthalate NO 

Dibenz(a,h)anthracene NO 

Dichlorobenzenes (total) NO 

Diethylphthalate NO 

Dimethylphthalate NO 

Fluoranthene NO 

lndene NO 

Naphthalene NO 

Phenanthrene NO 

Phenol NO 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 07/03/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 

2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

5.0 mg/kg 

5.0 mg/kg 

1.0 mg/kg 

3.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



lat•t • mouAtGiA lcabo1GI:01i•1• lAO. 

EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: GIANT REFINING COMPANY 

Sample 10: RFI01 04A9 
Project 10: 

Lab 10: 
SWMU #1 
8964600 

Matrix: Soil 
0396G01039 

I Parameter Result 

Continued 

Pyrene 
Pyridine 
Quinoline 

QUALITY CONTROL - Surrogate Recovery 

2,4, 6-T ribromophenol 
2-Fiuorobiphenyl 
.l-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

NO 
NO 
NO 

% 

48 
49 
43 
51 
46 

. 45 

NO- Not Detected at Practical Ouantitation Level (POL) 

1160 Research Oriw 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

QC Limits 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

07/07/96 

06/13/96 
06/19/96 
06/26/96 
07/03/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 

Organics, Test Methods for Evaluating Solid Wastes, SW-846, 

United States Environmental Protection Agency, November 1990. 

Analyst._--li,Kf2b_...;,---:::::::,;~-- Reviewed_~Vr!=-~-----



IAl~t · IDouAlGiA lcabotcaloti~l. lAc. 

1160 Research Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0104A9 Date Reported: 
Project 10: SWMU #1 Date Sampled: 

Lab 10: 8964600 0396G01039 Date Received: 

Matrix: Soil 

Parameter 
Date Result POL 

Analyzed 

Antimony, Total 06/29/96 NO 6.0 

Arsenic, Total 06/29/96 0.36 0.25 

Barium, Total 06/29/96 170 10 

Beryllium, Total 06/29/96 0.77 0.2 

Cadmium, Total 06/29/96 NO 0.5 

Chromium, Total 06/29/96 8.1 1.0 

Cobalt, Total 06/29/96 4.4 1.0 

Copper, Total 06/29/96 4.7 2.0 

Lead, Total 06/29/96 ND 10 

Mercury, Total 06/29/96 ND 0.2 

Nickel, Total 06/29/96 8.9 4.0 

Selenium, Total 06/29/96 NO 0.25 

Vanadium, Total 06/29/96 19 1.0 

Zinc, Total 06/29/96 20 2.0 

NO- Not Detected at Practical Quantitation Level (PQL) 

Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 

Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 

Analysis: Method 7000: Atomic Absorption Spectroscopy 

Analysis: Method 7471: Mercury in Solid or Semisolid Waste {Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 

SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst, __ ..::;.fo}f...<.~_.__ ___ _ Reviewed __ tdP::.__ ___ _ 



. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: GIANT REFINING COMPANY 

Sample 10: RFI01 04A 11 
Project 10: 
Lab 10: 

SWMU #1 
8964601 

Matrix: Soil 

I Parameter 

1,1, 1 ,2-Tetrachloroethane 
1, 1,1-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
1, 1, 2-Trichloroethane 
1 , 1-Dichloroethane 
1 , 1-Dichloroethene 
1 ,2,3-Trichloropropane 
1 ,2-Dichlorobenzene 
1 ,2-Dichloroethane 
1 ,2-Dichloropropane 
1 A-Dichlorobenzene 
2-Butanone (MEK) 
2-Chloroethylvinyl ether 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 

Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1 ,3-Dichloropropene 
Dibromochloromethane 

0396G01040 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/08/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/28/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg. 

0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 

2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 
2.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

Continued 



· EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

Project 10: 

Lab 10: 

GIANT REFINING COMPANY 
RFI0104A11 
SWMU #1 
89'64601 0396G01040 

Matrix: Soil 

I Parameter Result 

Continued 

Oibromomethane 
Oichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-0ichloroethene 
trans-1 ,3-Dichloropropene 
trans-1 ,4-0ichlorobutene 
Trichloroethane (TCE) 
T richlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL- Surrogate Recovery 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 

% 

1160 ResearCh Drille 
Bozeman, Montana 59715 

Date Reported: 07/08/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/28/96 

PQL Units 

0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

QC Limits · 
••••••••••••••••••-••••••••••••••••••••••••••••••••••••••••-•••••••••••••••••••-•••••••••••••••••••••••••••••••-••

•••••••••••••••••••••••••••• I 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

106 
98 

101 

NO- Not Detected at Practical Ouantitation Level (POL) 

80 - 120 
74 - 121 
81 - 117 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 

Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 

November 1992. 

Reviewed._~LJy=::..-----



lat•t· •ouataia labotatori•'· lao. 

EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0104A11 

Project 10: SWMU #1 
Lab 10: 8964601 0396G01040 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-0imethylphenol ND 

2,4-0initrophenol ND 
2-Methylphenol ND 
3-Methylphenoi/4-Methylphenol ND 
4-Nitrophenol ND 

6-Methyl chrysene ND 
7, 12-Dimethylbenz(a)anthracene ND 

Anthracene ND 

Benzenethiol (Thiophene!) NO 
Benzo(a)anthracene ND 
Benzo(a)pyrene ND 

Benzo(b)fluoranthene ND 

Benzo(k)fluoranthene ND 

bis(2-Ethylhexyl)phthalate ND 

Butylbenzylphthalate ND 

Chrysene NO 

Di-n-Butyl phthalate NO 

Di-n-Octylphthalate ND 

Dibenz(a,h)anthracene ND 

Dichlorobenzenes (total) NO 

Diethylphthalate · NO 

Dimethylphthalate NO 

Fluoranthene NO 

lndene NO 

Naphthalene NO 

Phenanthrene NO 

Phenol NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: . 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 07/03/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 

3.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



IAittf• laOUAIGift lclbotGIOtittl. lAO. 

. EPA METHOD 8270 

HSL SEMI-VOLATILE COMPOUNDS 
BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

Project 10: 

GIANT REFINING COMPANY 
RFI0104A11 
SWMU #1 

Lab 10: 8964601 
Soil 

0396G01040 
Matrix: 

I Parameter 

Continued 

Pyrena 
Pyridine 
Quinoline 

QUALITY CONTROL- Surrogate Recovery 

2,4,6-Tribromophenol 
2-Fiuorobiphenyl 
2-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
T erphenyl-d 1 4 

Result 

NO 
NO 
NO 

% 

60 
65 
63 
69 
63 
53 

NO- Not Detected at Practical Ouantitation Level (POL) 

1160 Research Driw 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

ac Limits 

19 - 122 
30- 115 
25- 121 
23 - 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/26/96 
07/03/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analvst._---'fe='-rtb..._.l._.L.--- Reviewed /.AJ.y 
·-_;::_~---



lat•r ·lllouataia laboratori•'· lao. 

1160 ResearCh Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0104A 11 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab ID: B964601 0396G01040 Date Received: 
Matrix: Soil 

Parameter 
Date 

Result PQL Analyzed 
Antimony, Total 06/29/96 ND 6.0 
Arsenic, Total 06/29/96 0.96 0.25 
Barium, Total ·06/29/96 420 10 
Beryllium, Total 06/29/96 0.95 0.2 
Cadmium, Total 06/29/96 ND 0.5 
Chromium, Total 06/29/96 10 1.0 
Cobalt, Total 06/29/96 5.9 1.0 
Copper, Total 06/29/96 4.7 2.0 
Lead, Total 06/29/96 ND 10 
Mercury, Total 06/29/96 NO 0.2 
Nickel, Total 06/29/96 12 4.0 

Selenium, Total 06/29/96 ND 0.25 
Vanadium, Total 06/29/96 20 1.0 

Zinc, Total 06/29/96 25 2.0 

ND- Not Detected at Practical Ouantitation Level (PQL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 

SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst __ _..~=-'----- Reviewed_...::~~~---



EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0104A14 

Project 10: SWMU #1 
Lab 10: 8964602 0396G01041 
Matrix: Soil 

I Parameter Result 

1,1, 1 ,2-Tetrachloroethane ND 

1, 1, 1-Trichloroethane ND 
1,1 ,2,2-Tetrachloroethane ND 

1,1 ,2-Trichloroethane ND 

1 , 1-Dichloroethane ND 

1, 1-Dichloroethene ND 

1 ,2,3-Trichloropropane ND 

1 ,2-Dichlorobenzene ND 

1 ,2-Dichloroethane ND 

1 ,2-Dichloropropane ND 

1 A-Dichlorobenzene NO 

2-Butanone (MEK) ND 

2-Chloroethylvinyl ether ND 

2-Hexanone ND 

4-Methyl-2-pentanone (MIBK) ND 

Acetone NO 

Acrolein ND 

Acrylonitrile ND 

Benzene NO 

Bromodichloromethane NO 

Bromoform ND 

Bromomethane NO 

Carbon Disulfide ND 

Carbon Tetrachloride NO 

Chlorobenzene ND 

Chloroethane NO 

Chloroform NO 

Chloromethane NO 

cis-1 ,3-Dichloropropene NO 

Dibromochloromethane NO 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 07/08/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/30/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 

2."5 mg/kg 
15 mg/kg 

2.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 

2.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

Continued 



EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 
Project 10: 
Lab 10: 
Matrix: 

GIANT REFINING COMPANY 
RFI0104A14 
SWMU #1 
8964602 0396G01041 
Soil 

I Parameter Result 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethylbenzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
:rans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL- Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

NO- Not Detected at Practical Quantitation Level (PQL) 

ND 
ND 
ND 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
NO 

% 

97 
88 
98 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

PQL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ac Limits 

80- 120 
74- 121 
81 - 117 

07/08/96 
06/13/96 
06/19/96 
06/27/96 
06/30/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 

November 1 992. 

Analyst .--A__ Reviewed 



lal•t·llouatcain &cabotcalori•'· lac. 

·EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

Project 10: 

GIANT REFINING COMPANY 

RFI0104A14 
SWMU #1 

Lab 10: 8964602 0396G01041 
Matrix: Soil 

I Parameter Result 

1 ·Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene NO 
Anthracene NO 
Benzenethiol (Thiophenol) NO 
aenzo(a)anthracene NO 
Benzo(a)pyrene NO 
Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene NO 
bis(2 -Ethylhexyl) phthalate NO 

Butylbenzylphthalate NO 

Chrysene NO 

Di-n-Butylphthalate NO 

Di-n-Octylphthalate NO 

Dibenz(a,h)anthracene NO 

Dichlorobenzenes (total) NO 

Diethylphthalate NO 

Dimethylphthalate NO 

Fluoranthene NO 

lndene NO 

Naphthalene NO 

Phenanthrene NO 

Phenol NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 07/03/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
3.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



lat•t •llouataia &abotatotl•'· lao. 

EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

Project 10: 

Lab 10: 
Matrix: 

GIANT REFINING COMPANY 

RFI0104A14 
SWMU #1 
8964602 0396G01041 
Soil 

I Parameter Result 

Continued 

Pyrene 
Pyridine 
Quinoline 

QUALITY CONTROL - Surrogate Recovery 

2,4,6-Tribromophenol 
2-Fiuorobiphenyl 
2-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

NO- Not Detected at Practical Quantitation Level (PQL) 

NO 
NO 
NO 

57 
61 
60 
64 
59 
50 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

ac Limits 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

07/07/96 

06/13/96 
06/19/96 
06/26/96 
07/03/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analvst. _ _le=.!..:Rb=:::.__ __ Reviewed~M:::...:::=----



lat~t· lnouataia labotatoti~l. lac. 

1160 Research Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI01 04A 14 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab 10: B964602 0396G01041 Date Received: 
Matrix: Soil 

Parameter 
Date 

Result POL Analyzed 

Antimony, Total 06/29/96 NO 6.0 
Arsenic, Total 06/29/96 1.3 0.25 
Barium, Total 06/29/96 180 10 
Beryllium, Total 06/29/96 1 . 1 0.2 
Cadmium, Total 06/29/96 NO 0.5 
Chromium, Total 06/29/96 8.7 1.0 
Cobalt, Total 06/29/96. 5.7 1.0 
Copper, Total 06/29/96 5.6 2.0 
Lead, Total 06/29/96 11 10 
Mercury, Total 06/29/96 NO 0.2 
Nickel, Total 06/29/96 12 4.0 

Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 20 1.0 

Zinc, Total 06/29/96 19 2.0 

NO- Not Detected at Practical Ouantitation Level (POL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 

Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 

SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst Reviewed_-=wj==-----



lat•t • IBouatcaia &Gbotatod .. ,. lac. 

. EPA METHOD 8260 

VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 

GIANT REFINING COMPANY 

RFI0105A4 
Project ID: SWMU #1 
Lab ID: B964603 0396G01042 

Matrix: Soil 

!Parameter Result 

1, 1, 1,2-Tetrachloroethane ND 

1, 1, 1-Trichloroethane ND 

1, 1,2,2-Tetrachloroethane ND 

1, 1,2-Trichloroethane ND 

1, 1-Dichloroethane ND 

1, 1-Dichloroethene ND 

1,2,3-Trichloropropane ND 

1,2-Dichlorobenzene ND 

1,2-Dichloroethane ND 

1,2-Dichloropropane ND 

1 A-Dichlorobenzene ND 

2-Butanone (MEK) ND 

2-Chloroethylvinyl ether ND 

2-Hexanone ND 

4-Methyl-2-pentanone (MIBK) ND 

Acetone ND 

Acrolein ND 

Acrylonitrile ND 

Benzene ND 

Bromodichloromethane ND 

Bromoform ND 

Bromomethane ND 

Carbon Disulfide ND 

Carbon Tetrachloride ND 

Chlorobenzene ND 

Chloroethane ND 

Chloroform ND 

Chloromethane ND 

cis-1,3-Dichloropropene ND 

Dibromochloromethane ND 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/08/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/30/96 

POL Units 

0.5 mg/kg 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

15 mg/kg 

2.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

2.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

Continued 



lat•• •lloualaia I.Gbotalolie1. lac. 

EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 
Project ID: 

GIANT REFINING COMPANY 

RF10105A4 
SWMU #1 

Lab 10: 8964603 0396G01042 

Matrix: Soil 

!Parameter 
Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethylbenzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCEl 
Toluene 
trans-1 , 2 -Dichloroethene 
trans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCEl 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-d8 

Result 

NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 

% 

111 
93 
89 

NO- Not Detected at Practical Quantitation Level (POLl 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 

Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

QC Limits 

80 - 120 
74 - 121 
81 - 117 

07/08/96 

06/13/96 
06/19/96 
06/27/96 
06/30/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 

Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 

November 1992. 

Analys~- Reviewed,_..lo{)/J"-""'=-----



lat .. t•llouatcaia lcabolcatoli.,l. lac. 

EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 

RFI0105A4 
Project 10: SWMU #1 
Lab 10: 8964603 0396G01042 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 

6-Methyl chrysene NO 

7, 12-Dimethylbenz(a)anthracene NO 

Anthracene NO 
.3enzenethiol (Thiophenol) NO 

Benzo(a)anthracene NO 
Benzo(a)pyrene NO 
Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene NO 
bis(2-Ethylhexyl)phthalate NO 

Butylbenzylphthalate NO 

Chrysene NO 

Di-n-Butylphthalate NO 

Di-n-Octylphthalate NO 

Dibenz(a,h)anthracene NO 

Dichlorobenzenes (total) NO 

Diethylphthalate NO 

Dimethylphthalate NO 

Fluoranthene NO 

lndene NO 

Naphthalene NO 

Phenanthrene NO 

Phenol NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 07/03/96 

PQL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 

2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

5.0 mg/kg 

5.0 mg/kg 

1.0 mg/kg 

3.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



1160 Research Drive 
Bozeman, Montana 59715 

Client: 
Sample 10: 
Project 10: 
Lab 10: 
Matrix: 

I Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

GIANT REFINING COMPANY 
RFI0105A4 
SWMU #1 
8964603 
Soil 

0396G01042 

Result 

NO 
NO 
NO 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

QUALITY CONTROL - Surrogate Recovery % ac Limits ------------------------------------------------------------------------------------------------------------------------------------·----------
2,4, 6-Tribromophenol 70 
2-l=luorobiphenyl 7.2 

uorophenol 65 
Nitrobenzene-d5 70 
Phenol-d6 66 
Terphenyl-d14 58 

NO- Not Detected at Practical Quantitation Level (POLl 
6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

RP4"!rence: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/26/96 
07/03/96 

Units 

mg/kg 
mg/kg 
mg/kg 

Analvst. __ gr.-.-;~;..._;:... . ...t..._ __ _ 

Reviewed 6...JJ ---'=0..=---



·EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 

GIANT REFINING COMPANY 
RF10105A9 

Project ID: SWMU #1 
Lab ID: 8964604 0396G01043 
Matrix: Soil 

I Parameter Result 

1 I 1 I 1 ~2-Tetrachloroethane ND 
1 I 1 I 1-Trichloroethane ND 
1 I 1 ~2~2-Tetrachloroethane ND 
1 I 1 ~2-Trichloroethane ND 
1 I 1-Dichloroethane ND 
1 I 1-Dichloroethene ND 
1 ~2~3-Trichloropropane ND 
1 ~2-Dichlorobenzene ND 
1 ~2-Dichloroethane ND 
1 ~2-Dichloropropane ND 
1 ~4-Dichlorobenzene ND 
l-Butanone (MEK) ND 
2-Chloroethylvinyl ether ND 
2-Hexanone ND 
4-Methyl-2-pentanone (MIBK) ND 
Acetone ND 
Acrolein ND 
Acrylonitrile ND 
Benzene ND 
Bromodichloromethane ND 
Bromoform ND 
Bromomethane ND 
Carbon Disulfide ND 
Carbon Tetrachloride ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Chloromethane ND 
cis-1 13-Dichloropropene ND 
Dibromochloromethane ND 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 07/08/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/30/96 

PQL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



IAl•t · IRouataiA labotatoti•l. lac. 

TOTAL METALS ANALYSIS 
1160 Research Drive 

Bozeman, Montana 59715 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0105A4 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab ID: B964603 0396G01042 Date Received: 
Matrix: Soil 

Parameter Date Result PQL Analyzed 
Antimony, Total 06/29/96 NO 6.0 
Arsenic, Total 06/29/96 1.7 0.25 
Barium, Total 06/29/96 330 10 
Beryllium, Total 06/29/96 0.69 0.2 
Cadmium, Total 06/29/96 ND 0.5 
Chromium, Total 06/29/96 13 1.0 
Cobalt, Total 06/29/96 4.7 1.0 
Copper, Total 06/29/96 5.0 2.0 
Lead, Total 06/29/96 ND 10 
Mercury, Total 06/29/96 ND 0.2 
Nickel, Total 06/29/96 8.9 4.0 
Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 23 1.0 
Zinc, Total 06/29/96 23 2.0 

ND- Not Detected at Practical Ouantitation Level (POLl 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 

·mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples",1994. 

SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst ;::Jiir(" Reviewed_.!=:wll:.=:::;._ __ _ 



. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0105A9 

Project 10: SWMU #1 
Lab 10: 8964604 0396G01043 
Matrix: Soil 

I Param9ter Result 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
1:rans·1 ,2-Dichloroethene 
.:rans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL • Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% 

102 
97 
90 

NO- Not Detected at Practical Quantitation Level (PQL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

QC Limits 

80- 120 
74- 121 
81- 117 

07/08/96 
06/13/96 
06/19/96 
06/27/96 
06/30/96 

Units 

mg/kg 
mg/kg 

· mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

Reviewed __ ~'"'-"~---



. EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACT ABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0105A9 

Project 10: SWMU #1 
Lab 10: 8964604 0396G01043 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol ND 
2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol ND 
6-Methyl chrysene ND 
7, 1 2-Dimethylbenz(a)anthracene ND 
Anthracene NO 
~enzenethiol (Thiophenol) ND 
denzo(a)anthracene NO 
Benzo(a)pyrene ND 
Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene ND 
bis(2-Ethylhexyl)phthalate NO 
Butyl benzyl phthalate NO 
Chrysene ND 
Di-n-Butylphthalate NO 
Di-n-Octylphthalate NO 
Dibenz(a,h)anthracene NO 
Dichlorobenzenes (total) NO 
Diethylphthalate ND 
Dimethylphthalate NO 
Fluoranthene NO 
lndene NO 
Naphthalene NO 
Phenanthrene NO 
Phenol NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date ~nalyzed: 07/03/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
3.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

Continued 



l:PA METHOD 8270 

HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample ID: 

GIANT REFINING COMPANY 

RFI0105A9 

Project ID: 

Lab ID: 
Matrix: 

I Parameter 

Continued 

Pyrena 
Pyridine 
Quinoline 

SWMU #1 
8964604 
Soil 

QUALITY CONTROL- Surrogate Recovery 

2, 4, 6-T ribromophenol 

2-Fiuorobiphenyl 
2 -Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

0396G01043 

Result 

ND 
ND 
NO 

% 

59 
73 
70 
74 
69 
59 

ND- Not Detected at Practical Quantitation Level (POL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 

Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

ac Limits 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

07/07/96 

06/13/96 
06/19/96 
06/26/96 
07/03/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 

Organics, Test Methods for Evaluating Solid Wastes, SW-846, 

United States Environmental Protection Agency, November 1990. 

Analyst._..lj(K~eJ:;;;~;;:,....~:..-__ Reviewed u.}; ------



late-t·llouataia &Gbotatode-1. lac. 

1160 Research Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0105A9 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab 10: 8964604 0396G01043 Date Received: 
Matrix: Soil 

Parameter Date 
Result POL 

Analyzed 

Antimony, Total 06/29/96 NO 6.0 
Arsenic, Total 06/29/96 1.8 0.25 
Barium, Total 06/29/96 240 10 
Beryllium, Total 06/29/96 1.1 0.2 
Cadmium, Total 06/29/96 ND 0.5 
Chromium, Total 06/29/96 7.1 1.0 
Cobalt, Total 06/29/96 4.6 1.0 
Copper, Total 06/29/96 5.3 2.0 
Lead, Total 06/29/96 ND 10 
Mercury, Total 06/29/96 ND 0.2 
Nickel, Total 06/29/96 8.3 4.0 
Selenium, Total 06/29/96 ND 0.25 
Vanadium, Total 06/29/96 18 1.0 
Zinc, Total 06/29/96 15 2.0 

ND -Not Detected at Practical Ouantitation Level (POL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 

SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst. __ ,.M.PL::::........!·---- Reviewed _ _!,M~...~-----



l•t•r · •oualcai• lcaborcatorl•'· lAc. 

. EPA METHOD 8260 

VOLATILE ORGANIC COMPOUNDS 

Client: GIANT REFINING COMPANY 
Sample ID: RFI01 05A 11 
Project ID: 
Lab ID: 

SWMU #1 
B964605 

Matrix: Soil 

I Parameter 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1,2,3-Trichloropropane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1 A-Dichlorobenzene 
2-Butanone (MEKl 
2-Chloroethylvinyl ether 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 
Dibromochloromethane 

0396G01044 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/08/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/30/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

Continued 



EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 

RFI0105A 11 
Project 10: SWMU #1 
Lab 10: 8964605 0396G01044 

Matrix: Soil 

J Parameter Result 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
.Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
~rans-1,2-Dichloroethene 

trans-1,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCE) 
T richlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1,2:..Dichloroethane-d4 
Bromofluorobenzene 

Toluene-dB 

NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 

% 

104 
100 
100 

NO- Not Detected at Practical Ouantitation Level (PQL) 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ac Limits 
. 

80 - 120 
74:.. 121 
81 - 117 

07/08/96 
06/13/96 
06/19/96 
06/27/96 
06/30/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 

Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 

November 1992. 

Reviewed _ _J,u);~"""----



lateot •lftouataia lcabotatotie-1. lac. 

. EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 

RFI0105A11 
Project 10: 

Lab 10: 

Matrix: 

I Parameter 

SWMU #1 
8964605 
Soil 

1-Methylnaphthalene 
2,4-Dimethylphenol 
2,4-0initrophenol 
2-Methylphenol 
3-Methylphenoi/4-Methylphenol 
4-Nitrophenol 
6-Methyl chrysene 
7, 12-Dimethylbenz(a)anthracene 
Anthracene 
Benzenethiol (Thiophenol) 
3enzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Oi-n-Butylphthalate 
Oi-n-Octylphthalate 
Dibenz(a, h )anthracene 
Oichlorobenzenes (total) 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 
lndene 
Naphthalene 
Phenanthrene 
Phenol 

0396G01044 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

·NO 
NO 
NO 
NO 
NO 
NO 
NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 07/03/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
3.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

Continued 



1160 Research Drive 
Bozeman, Montana 59715 

Client: 
Sample ID: 
Project ID: 
Lab ID: 
Matrix: 

I Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

·EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

GIANT REFINING COMPANY 
RF101 05A 11 
SWMU #1 
8964605 
Soil 

0396G01044 

Result 

ND 
NO 
NO 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

PQL 

1.0 
2.0 
1.0 

QUALITY CONTROL- Surrogate Recovery % QC Limits 

2,4, 6-Tribromophenol 62 
2-Fiuorobiphenyl 68 
: -Fiuorophenol 62 
N itrobenzene-d5 68 
Phenol-d6 67 
T erphenyl-d 1 4 56 

NO- Not Detected at Practical Quantitation Level (POL) 
6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst_-'rF~"'""---'-......_ __ _ 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/26/96 
07/03/96 

Units 

mg/kg 
mg/kg 
mg/kg 



IAlet • mouftlGift labotalotiel. lAC. 

1160 Research Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0105A11 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab 10: 8964605 0396G01044 Date Received: 
Matrix: Soil 

Parameter Date 
Result POL Analyzed 

Antimony, Total 06/29/96 NO 6.0 
Arsenic, Total 06/29/96 1.9 0.25 
Barium, Total 06/29/96 140 10 
Beryllium, Total 06/29/96 1.2 0.2 
Cadmium, Total 06/29/96 NO 0.5 
Chromium, Total 06/29/96 9.8 1.0 
Cobalt, Total 06/29/96 6.1 1.0 
Copper, Total 06/29/96 8.9 2.0 
Lead, Total 06/29/96 11 10 
Mercury, Total 06/29/96 NO 0.2 
Nickel, Total 06/29/96 11 4.0 
Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 22 1.0 
Zinc, Total 06/29/96 21 2.0 

NO- Not Detected at Practical Quantitation Level (POL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 
SW-846, United States Environmental Protection Agency, November, 1992 .. 

Analyst'--_ ..... D(o::;.;:.....,__ __ _ Reviewed_~{));~""-----



l•l••·llouftlcaift lcabolcalotl•'· lAo. 

· EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 

GIANT REFINING COMPANY 

RFI0105A14 
Project 10: SWMU #1 
Lab 10: 8964606 0396G01045 
Matrix: Soil 

I Parameter Result 

1,1, 1 ,2-Tetrachloroethane ND 
1, 1, 1-Trichloroethane ND 
1,1 ,2,2-Tetrachloroethane ND 
1,1 ,2-Trichloroethane ND 
1 , 1-Dichloroethane ND 
1 , 1-Dichloroethene ND 
1 ,2,3-Trichloropropane ND 
1 ,2-Dichlorobenzene ND 
1 ,2-Dichloroethane ND 
1 ,2-Dichloropropane ND 
1 A-Dichlorobenzene ND 
2-Butanone (MEK) ND 
2-Chloroethylvinyl ether ND 
2-Hexanone ND 
4-Methyl-2-pentanone (MIBK) ND 
Acetone ND 
Acrolein ND 

Acrylonitrile ND 

Benzene NO 

Bromodichloromethane NO 

Bromoform NO 

Bromomethane NO 

Carbon Disulfide ND 

Carbon Tetrachloride ND 

Chlorobenzene ND 

Chloroethane ND 

Chloroform ND 

Chloromethane NO 

cis-1 ,3-Dichloropropene ND 

Dibromochloromethane ND 

1160 Research DriW 
Bozeman, Montana 59715 

Date Reported: 07/08/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/30/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 .mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 
0.5 mg/kg 

Continued 



lat•t· •••••••• lcabot•totl•'· lao. 

·EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

Project ID: 

GIANT REFINING COMPANY 
RFI0105A14 
SWMU #1 

Lab 10: 8964606 
Soil 

0396G01045 
Matrix: 

I Parameter 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane {PCE) 
Toluene 
trans-1, 2-Dichloroethene 
~rans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane {TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes {total) 

QUALITY CONTROL - Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

Result 

ND 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 

% 

104 
98 
94 

N D - Not Detected at Practical Ouantitation Level (POL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

QC Limits · 

80- 120 
74- 121 
81 - 117 

07/08/96 
06/13/96 
06/19/96 
06/27/96 
06/30/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

Anal~~. Reviewed._...~L.£j}y=----
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· EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0105A14 

Project 10: SWMU #1 
Lab 10: 8964606 0396G01045 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2, 4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene NO 
Anthracene NO 
Benzenethiol (Thiophenol) NO 
Benzo(a)anthracene NO 
Benzo(a)pyrene NO 
Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene NO 
bis(2-Ethylhexyl)phthalate NO 

Butylbenzylphthalate NO 

Chrysene NO 

Oi-n-Butylphthalate NO 

Oi-n-Octylphthalate NO 

Dibenz(a,h)anthracene NO 

Dichlorobenzenes (total) NO 

Diethylphthalate NO 

Dimethylphthalate NO 

Fluoranthene NO 

lndene NO 

Naphthalene NO 

Phenanthrene NO 

Phenol NO 

1160 Researel'1 Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 07/03/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
5.0 ing/kg 
1.0 mg/kg 
3.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

Continued 



IA14Pt· •ouataia labotaloti4tl. lao. 

. EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: GIANT REFINING COMPANY 
Sample 10: RFI01 05A 14 
Project 10: 
Lab 10: 

SWMU #1 
8964606 

Matrix: Soil 
0396G01045 

I Parameter Result 

Continued 

Pyrene 
Pyridine 
Quinoline 

QUALITY CONTROL - Surrogate Recovery 

2,4,6-Tribromophenol 
2-Fiuorobiphenyl 
1-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d 14 

NO- Not Detected at Practical Quantitation Level (POL) 

NO 
NO 
NO 

% 

60 
63 
58 
65 
64 
50 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

PQL 

1.0 
2.0 
1.0 

ac Limits 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/26/96 
07/03/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst_---.~~!l=~.dJ,...,:,I:=J.---- Reviewed. __ LJ;-=----



lat••·•ouatcal• lcabotcatori•'· lAo. 

. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 
Project ID: 

GIANT REFINING COMPANY 
RFI0105A20 
SWMU #1 

Lab 10: 8964607 0396G01046 
Matrix: Soil 

~arameter Result 

1 I 1 I 1 ~2-Tetrachloroethane ND 
1 I 1 I 1-Trichloroethane ND 
1 I 1 ~2~2-Tetrachloroethane ND 
1 I 1,2-Trichloroethane ND 
1, 1 ·Dichloroethane ND 
1, 1 -Dichloroethene ND 
1,2,3-Trichloropropane ND 
1 ,2-Dichlorobenzene ND 
1 ,2-Dichloroethane ND 
1 ,2-Dichloropropane ND 
1 ,4-Dichlorobenzene ND 
2-Butanone (MEK) NO 
2-Chloroethylvinyl ether ND 
2-Hexanone ND 
4-Methyl-2-pentanone (MIBK) ND 
Acetone NO 
Acrolein NO 
Acrylonitrile ND 
Benzene NO 
Bromodichloromethane NO 
Bromoform NO 
Bromomethane ND 
Carbon Disulfide NO 
Carbon Tetrachloride ND 
Chlorobenzene NO 
Chloroethane ND 
Chloroform ND 
Chloromethane NO 
cis-1 ,3-0ichloropropene NO 
Oibromochloromethane NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/08/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/30/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RF10105A20 

Project 10: SWMU #1 
Lab 10: 8964607 
Matrix: Soil 

I Parameter 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethylbenzene . 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

0396G01046 

Result 

.NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% 

91 
86 

123 # 

NO- Not Detected at Practical Quantitation Level (POL) 
# - Surrogate Recovery not within control limits. 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ac Limits •. 

80 - 120 
74- 121 
81 - 117 

07/08/96 
06/13/96 
06/19/96 
06/27/96 
06/30/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

Reviewed_....,[,c.~""'"""----



EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0105A20 

Project 10: 
Lab 10: 
Matrix: 

I Parameter 

SWMU #1 
8964607 
Soil 

1-Methylnaphthalene 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methylphenol 
3-Methylphenoi/4-Methylphenol 
4-Nitrophenol 
6-Methyl chrysene 
7, 12-Dimethylbenz(a)anthracene 
Anthracene 
3enzenethiol (Thiophenol) 
Benzo (a) anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo (k)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-Butylphthalate 
Di-n-Octylphthalate 
Dibenz(a,h)anthracene 
Dichlorobenzenes (total) 
Diethylphthalate 
Dimethyl phthalate 
Fluoranthene 
lndene 
Naphthalene . 
Phenanthrene 
Phenol 

0396G01046 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 07/03/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
3.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

Continued 



·EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0105A20 

Project 10: SWMU #1 
Lab 10: 8964607 0396G01046 
Matrix: Soil 

I Parameter Result 

Continued 

Pyrene 
Pyridine 
Quinoline 

QUALITY CONTROL- Surrogate Recovery 

2,4,6-T ribromophenol 
2-Fiuorobiphenyl 
'Z-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
T erphenyl-d 14 

NO- Not Detected at Practical Quantitation Level (POL) 

NO 
NO 
NO 

% 

64 
72 
66 
72 
72 
56 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

ac Limits 

19 - 122 
30- 115 
25 - 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/26/96 
07/03/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst. __ (g~f?.b;L.--J....L.--- Reviewed ~ 
·-~----



lnt•t • JDouAtGift labotatoli•l• lAO. 

1160 Research Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0105A20 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab 10: B964607 0396G01046 Date Received: 
Matrix: Soil 

Parameter Date Result POL Analyzed 

Antimony, Total 06/29/96 NO 6.0 
Arsenic, Total 06/29/96 1.9 0.25 
Barium, Total 06/29/96 280 10 
Beryllium, Total 06/29/96 0.75 0.2 
Cadmium, Total 06/29/96 NO 0.5 
Chromium, Total 06/29/96 7.7 1.0 
Cobalt, Total 06/29/96 4.5 1.0 
Copper, Total 06/29/96 NO 2.0 
Lead, Total 06/29/96 NO 10 
Mercury, Total 06/29/96 NO 0.2 
Nickel, Total 06/29/96 11 4.0 
Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 7.6 1.0 
Zinc, Total 06/29/96 14 2.0 

NO- Not Detected at Practical Ouantitation Level (POL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E. P .A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 
SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst. __ ~fir~---- Reviewed t<..r/3 _..:::::.....:::.=..---
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. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0106A4 

Project 10: SWMU #1 
Lab 10: B964608 0396G01047 
Matrix: Soil 

I Parameter Result 

1, 1, 1,2-Tetrachloroethane NO 
1, 1, 1-Trichloroethane NO 
1,1 ,2,2-Tetrachloroethane NO 
1, 1,2-Trichloroethane NO 
1, 1-Dichloroethane NO 
1 , 1-Dichloroethene NO 
1 ,2,3-Trichloropropane NO 
1 ,2-Dichlorobenzene NO 
1 ,2-Dichloroethane NO 
1,2-Dichloropropane NO 
1 A-Dichlorobenzene NO 
.l-Butanone (MEK) NO 
2-Chloroethylvinyl ether NO 
2-Hexanone NO 
4-Methyl-2-pentanone (MIBKl NO 
Acetone NO 
Acrolein NO 
Acrylonitrile NO 
Benzene NO 
Bromodichloromethane NO 
Bromoform NO 
Bromomethane NO 
Carbon Disulfide NO 
Carbon Tetrachloride NO 
Chlorobenzene NO 
Chloroethane NO 
Chloroform NO 
Chloromethane NO 
cis-1 ,3-Dichloropropene NO 
Dibromochloromethane NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/08/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/30/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



lni4Pt · lnountcain lcabotcaloti4PI. lao. 

· EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 
Project 10: 

GIANT REFINING COMPANY 
RFI0106A4 
SWMU #1 

Lab 10: 8964608 0396G01047 
Matrix: Soil 

I Parameter Result 

Continued 

Dibromomethane 
Oichlorodifluoromethane 
Ethyl methacrylate 
Ethylbenzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-0ichloroethene 
.rans-1 ,3-0ichloropropene 
trans-1 ,4-0ichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL • Surrogate Recovery 

1 ,2-0ichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 

% 

96 
99 

113 

NO- Not Detected at Practical Quantitation Level (POL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
Q.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ac Limits 
. 

80 - 120 
74 - 121 
81 - 117 

07/08/96 
06/13/96 
06/19/96 
06/27/96 
06/30/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Jteference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Tes:t: Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

Ana~~"Z Reviewed_.....,Mo..=:....__ __ _ 
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. EPA METHOD 8270 
HSL-SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 

RFI01 06A4 
Project 10: SWMU #1 
Lab 10: 8964608 0396G01047 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene NO 
Anthracene NO 
'3enzenethiol (Thiophenol) NO 
Benzo(a)anthracene NO 
Benzo(a)pyrene NO 
Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene NO 
bis(2-Ethylhexyl)phthalate NO 
Butylbenzylphthalate NO 
Chrysene NO 
Di-n-Butylphthalate NO 
Di-n-Octylphthalate NO 
Dibenz(a,h)anthracene NO 
Dichlorobenzenes (total) NO 
Diethylphthalate NO 
Dimethylphthalate NO 
Fluoranthene NO 
lndene NO 
Naphthalene NO 
Phenanthrene NO 
Phenol NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 07/03/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 . mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
3.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

Continued 



. EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0106A4 

Project 10: 
Lab 10: 
Matrix: 

I Parameter 

Continued 

Pyrena 
Pyridine 
Quinoline 

SWMU #1 
8964608 
Soil 

QUALITY CONTROL - Surrogate Recovery 

2,4, 6-Tribromophenol 
2-Fiuorobiphenyl 
l-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

0396G01047 

Result 

NO 
NO 
NO 

% 

49 
52 
49 
54 
52 
54 

NO· Not Detected at Practical Quantitation Level (POL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

ac Limits 

19 - 122 
30. 115 
25- 121 
23 •. 120 
24- 113 
18 - 137 

07/07/96 

06/13/96 
06/19/96 
06/26/96 
07/03/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst._---L.R~~--=-.-L--- Reviewed_u}J=-=-----



· EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample ID: 

GIANT REFINING COMPANY 
RFI0106A9 

Project ID: SWMU #1 
Lab ID: B964609 0396G01048 
Matrix: Soil 

I Parameter Result 

1,1, 1 ,2-Tetrachloroethane ND 
1,1 , 1-Trichloroethane NO 
1,1 ,2,2-Tetrachloroethane NO 
1,1 ,2-Trichloroethane NO 
1 , 1-Dichloroethane NO 
1 , 1 -Dichloroethene NO 
1 ,2,3-Trichloropropane NO 
1 ,2-Dichlorobenzene NO 
1 ,2-Dichloroethane NO 
1 ,2-Dichloropropane NO 
1 A-Dichlorobenzene NO 
2-Butanone (MEK) NO 
2-Chloroethylvinyl ether NO 
2-Hexanone NO 
4-Methyl-2-pentanone (MIBK) NO 
Acetone NO 
Acrolein NO 
Acrylonitrile NO 
Benzene NO 
Bromodichloromethane NO 
Bromoform NO 
Bromomethane NO 
Carbon Disulfide NO 
Carbon Tetrachloride NO 
Chlorobenzene NO 
Chloroethane NO 
Chloroform NO 
Chloromethane NO 
cis-1 ,3-Dichloropropene NO 
Dibromochloromethane NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/08/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 06/30/96 

PQL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 rngtkg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



latet •lllouatcaia lcabotcatoli•'· lao. 

. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

Project 10: 

GIANT REFINING COMPANY 
RFI0106A9 
SWMU #1 

Lab 10: 8964609 0396G01048 
Matrix: Soil 

I Parameter 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate · 
Ethylbenzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-Dichloroethene 
crans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Broniofluorobenzene 
Toluene-dB 

Result 

NO 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
NO 

% 

101 
93 

106 

NO- Not Detected at Practical Ouantitation Level (POL) 

1160 Research DriVe 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

QC Limits · 

80- 120 
74- 121 
81- 117 

07/08/96 
06/13/96 
06/19/96 
06/27/96 
06/30/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 

November 1992. 

Analys~~< Reviewed u...J> 



Intel· Mouatcaia lcabotcatot1e1. lao. 

. EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0106A9 

Project 10: SWMU #1 
Lab 10: 8964609 0396G01048 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene NO 
Anthracene NO 
lenzenethiol (Thiophenol) NO 
Senzo(a)anthracene NO 
Benzo(a)pyrene NO 
Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene NO 
bis(2-Ethylhexyl)phthalate NO 
Butylbenzylphthalate NO 
Chrysene NO 
Di-n-Butylphthalate NO 
Di-n-Octylphthalate NO 
Dibenz(a,h)anthracene NO 
Dichlorobenzenes (total) NO 
Diethylphthalate NO 
Dimethylphthalate NO 
Fluoranthene NO 
lndene NO 
Naphthalene NO 
Phenanthrene NO 
Phenol NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 07/03/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
3.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 
1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



latet · mouatcaia lcabotcaloriel. lac. 

·EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample ID: 
Project ID: 

GIANT REFINING COMPANY 
RFI0106A9 
SWMU #1 

Lab ID: 8964609 0396G01048 
Matrix: 

I Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

Soil 

QUALITY CONTROL· Surrogate Recovery 

2,4,6-Tribrornophenol 
2 -Fiuorobiphenyl 
2-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

Result 

NO 
NO 
ND 

% 

56 
63 
59 
62 
60 
53 

ND - Not Detected at Practical Quantitation Level (POLl 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

ac Limits 

19 - 122 
30- 115 
25 - 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/26/96 
07/03/96 

Units 

mg/kg_ 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 

Organics, Test Methods for Evaluating Solid Wastes, SW-846, 

United States Environmental Protection Agency, November 1990. 

Analyst ___ .....,eAr-=x.......--- Reviewed. __ uiJ ____ _ 



late• · mouataia labotatoliel. lac. 

1160 Research Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample ID: RFI0106A9 Date Reported: 
Project 10: SWMU #1 Date Sampled: 
Lab 10: B964609 0396G01048 Date Received: 
Matrix: Soil 

Parameter 
Date 

Result POL Analyzed 

Antimony, Total 06/29/96 NO 6.0 
Arsenic, Total 06/29/96 1.6 0.25 
Barium, Total 06/29/96 380 10 
Beryllium, Total 06/29/96 0.78 0.2 
Cadmium, Total 06/29/96 NO 0.5 
Chromium, Total 06/29/96 7.9 1.0 
Cobalt, Total 06/29/96 4.6 1.0 
Copper, Total 06/29/96 4.7 2.0 
Lead, Total 06/29/96 ND 10 
Mercury, Total 06/29/96 NO 0.2 
Nickel, Total 06/29/96 7.7 4.0 
Selenium, Total 06/29/96 NO 0.25 
Vanadium, Total 06/29/96 19 1.0 
Zinc, Total 06/29/96 16 2.0 

NO- Not Detected at Practical Quantitation Level (PQL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 
Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 
Analysis: Method 7000: Atomic Absorption Spectroscopy 
Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 
SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst~--.J.;fi(=-·J.__ __ _ Reviewed u}J ---""--=----



EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0106A11 

Project 10: SWMU #1 
Lab 10: B964610 0396G01049 
Matrix: Soil 

!Parameter Result 

1,1, 1 ,2-Tetrachloroethane NO 
1,1, 1-Trichloroethane NO 
1,1 ,2,2-Tetrachloroethane NO 
1,1 ,2-Trichloroethane NO 
1 , 1-Dichloroethane NO 
1 , 1-Dichloroethene NO 
1 ,2,3-Trichloropropane NO 
1 ,2-Dichlorobenzene NO 
1,2-Dichloroethane NO 
1 ,2-Dichloropropane NO 
1 ,4-Dichlorobenzene NO 
2-Butanone (MEKl NO 
2-Chloroethylvinyl ether NO 
2-Hexanone NO 
4-Methyl-2-pentanone (MIBK) NO 
Acetone NO 
Acrolein NO 
Acrylonitrile NO 
Benzene NO 
Bromodichloromethane NO 
Bromoform NO 
Bromomethane NO 
Carbon Disulfide NO 
Carbon Tetrachloride NO 
Chlorobenzene NO 
Chloroethane NO 
Chloroform NO 
Chloromethane NO 
cis-1 ,3-Dichloropropene NO 
Dibromochloromethane NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/08/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 07/01/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
15 mg/kg 

2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

Continued 



. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

Project 10: 

GIANT REFINING COMPANY 
RFI0106A11 
SWMU #1 

Lab 10: 8964610 0396G01049 
Matrix: Soil 

J Parameter 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethylbenzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dichlorobutene 
Trichloroethene (TCE) 
T richlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% 

109 
93 
97 

NO - Not Detected at Practical Quantitation Level (POL) 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ac Limits 

80 - 120 
74- 121 
81 - 117 

07/08/96 
06/13/96 
06/19/96 
06/27/96 
07/01/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 

November 1992. 

Analys.M---- Reviewed u.J, 
-~=----



I at•• • ••uatcaia lcabotcatoti•'· lao. 

· EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0106A11 

Project 10: SWMU #1 
Lab ID: 8964610 0396G01049 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2, 4-Dimethylphenol NO 

2,4-Dinitrophenol NO 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol NO 

4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene NO 
Anthracene NO 
Benzenethiol (Thiophenol} NO 
denzo(a)anthracene NO 
Benzo(a)pyrene · NO 
Benzo(b)fluoranthene NO 

Benzo(k)fluoranthene NO 

bis ( 2 -Ethylhexyl) phthalate NO 

Butylbenzylphthalate NO 

Chrysene NO 

Di-n-Butylphthalate NO 

Di-n-Octylphthalate ·NO 

Dibenz(a, h)anthracene NO 

Dichlorobenzenes (total} NO 

Diethylphthalate NO 

Dimethylphthalate NO 

Fluoranthene NO 

lndene NO 

Naphthalene NO 

Phenanthrene NO 

Phenol NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 07/03/96 

POL Units 

1.0 mg/kg 

1.0 mg/kg 

2.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

2.0 mg/kg 

2.0 mg/kg 

2.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

5.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

5.0 mg/kg 

5.0 mg/kg 

1.0 mg/kg 

3.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



. EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0106A11 

Project 10: 

Lab 10: 
Matrix: 

I Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

SWMU #1 
8964610 
Soil 

QUALITY CONTROL • Surrogate Recovery 

2,4, 6-Tribromophenol 
2-Fiuorobiphenyl 
2-Fiuorophenol 
t\1 itrobenzene-d 5 
Phenol-d6 
T erphenyl-d 14 

0396G01049 

Result 

NO 
NO 
NO 

% 

55 
59 
53 
57 
60 
48 

NO - Not Detected at Practical Quantitation Level (POL) 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

QC Limits 

19 - 122 
30- 115 
25 - 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/26/96 
07/03/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 

Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst. _ __.f£b---"''---''--'---- Reviewed _ _,(J....)}s=---



lftt•t·IDOUfttGift labotatoti•t• lAC. 

1160 Research Oriw 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample 10: RFI0106A11 Date Reported: 
Project 10: SWMU #1 Date Sampled: 

Lab 10: 8964610 0396G01049 Date Received: 

Matrix: Soil 

Parameter 
Date 

Result POL 
Analyzed 

Antimony, Total 06/29/96 NO 6.0 

Arsenic, Total 06/29/96 1.7 0.25 

Barium, Total 06/29/96 400 10 

Beryllium, Total 06/29/96 0.64 0.2 

Cadmium, Total 06/29/96 0.7 0.5 

Chromium, Total 06/29/96 6.5 1.0 

Cobalt, Total 06/29/96 3.5 1.0 

Copper, Total 06/29/96 4.3 2.0 

Lead, Total 06/29/96 10 10 

Mercury, Total 06/29/96 NO 0.2 

Nickel, Total 06/29/96 7.1 4.0 

Selenium, Total 06/29/96 NO 0.25 

Vanadium, Total 06/29/96 18 1 .0. 

Zinc, Total 06/29/96 15 2.0 

NO- Not Detected at Practical Quantitation Level (PQL) 

Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 

Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 

Analysis: Method 7000: Atomic Absorption Spectroscopy 

Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07/10/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 

SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst_-.c/JL~·-~------ Reviewed. _ _.Ld>"'-=':;;....._ __ _ 



EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 

RFI0106A14 

Project 10: 
Lab ID: 
Matrix: 

I Parameter 

SWMU #1 
8964611 
Soil 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1,2,3-Trichloropropane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 

1 A-Dichlorobenzene 
2-Butanone (MEK) 
2-Chloroethylvinyl ether 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,3-Dichloropropene 

Dibromochloromethane 

0396G01050 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 

·ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/08/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 07/01/96 

POL Units 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

15 mg/kg 

2.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

2.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

Continued 



. EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI01 06A 14 

Project 10: SWMU #1 
Lab 10: 8964611 0396G01050 
Matrix: Soil 

I Parameter Result 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-0ichloroethene 
.:rans-1 , 3-0ichloropropene 
trans-1 , 4-Dichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% 

105 
92 

101 

NO- Not Detected at Practical Quantitation Level (PQL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

0.5 
0.5 
2.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

QC Limits · 

80- 120 
74- 121 
81- 117 

07/08/96 
06/13/96 
06/19/96 
06/27/96 
07/01/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

·Reference: Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 
November 1992. 

Analyst 'D 
~ 

Reviewed (;..}:y 



· EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI01 06A 14 

Project 10: SWMU #1 
Lab 10: 8964611 0396G01050 
Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene NO 
2,4-Dimethylphenol NO 
2,4-Dinitrophenol ND 
2-Methylphenol NO 
3-Methylphenoi/4-Methylphenol ND 
4-Nitrophenol NO 
6-Methyl chrysene NO 
7, 12-Dimethylbenz(a)anthracene ND 
Anthracene ND 
Benzenethiol (Thiophenol) ND 
Benzo(a)anthracene ND 
Benzo(a) pyrene ND 
Benzo(b)fluoranthene ND 
Benzo(k)fluoranthene ND 
bi's(2-Ethylhexyl)phthalate ND 
Butylbenzylphthalate ND 
Chrysene ND 
Di-n-Butylphthalate ND 
Di-n-Octylphthalate NO 
Dibenz(a,h)anthracene ND 
Dichlorobenzenes (total) ND 
Diethylphthalate ND 
Dimethylphthalate ND 
Fluoranthene ND 
lndene ND 
Naphthalene ND 
Phenanthrene ND 
Phenol ND 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/26/96 
Date Analyzed: 07/03/96 

POL Units 

1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
2.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
5.0 mg/kg 
5.0 mg/kg 
1.0 mg/kg 
3.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
1.0 mg/kg 

Continued 



lftlet · IDoufttcaift lcabotcatotie1. lftc. 

·EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample 10: 
Project 10: 

GIANT REFINING COMPANY 
RFI0106A14 
SWMU #1 

Lab 10: 8964611 0396G01050 

Matrix: 

I Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

Soil 

QUALITY CONTROL- Surrogate Recovery 

2, 4, 6-Tribromophenol 
2-Fiuorobiphenyl 
'2-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

Result 

ND 
ND 
ND 

% 

51 
57 
56 
58 
55 
51 

NO -Not Detected at Practical Ouantitation Level (POL) 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

ac Limits 

19 - 122 
30- 115 
25- 121 
23 - 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/26/96 
07/03/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 

Organics, Test Methods for Evaluating Solid Wastes, SW-846, 

United States Environmental Protection Agency, November 1990. 

Analvst._----ljRi--:::..fbL...,.;~--- Reviewed_..~(,.,_}y~'----



lal•t • laOUAlCIIiA lcabotCiilOfiel. lAC. 

·EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS 

Client:. 
Sample 10: 

GIANT REFINING COMPANY 

RFI0106A20 
Project 10: SWMU #1 
Lab 10: 8964612 0396G01051 

Matrix: Soil 

I Parameter Result 

1 I 1 I 1 ~2-Tetrachloroethane NO 

1 I 1 I 1-Trichloroethane NO 

1 I 1 ~2~2-Tetrachloroethane NO 

1 I 1 ~2-Trichloroethane NO 

1 I 1-Dichloroethane NO 

1 I 1-Dichloroethene NO 

1 ~2~3-Trichlbropropane NO 

1 ~2-Dichlorobenzene ND 

1 ~2-Dichloroethane ND 

1 ~2-Dichloropropane ND 

1 A-Dichlorobenzene NO 

2-Butanone {MEK) NO 

2-Chloroethylvinyl ether ND 

2-Hexanone NO 

4-Methyl-2-pentanone {MIBK) ND 

Acetone NO 

Acrolein ND 

Acrylonitrile ND 

Benzene ND 

Bromodichloromethane NO 

Bromoform NO 

Bromo methane NO 

Carbon Disulfide NO 

Carbon Tetrachloride NO 

Chlorobenzene NO 

Chloroethane NO 

Chloroform ND 

Chloromethane NO 

cis-1 ~3-Dichloropropene NO 

Dibromochloromethane NO 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/10/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 07/01/96 

POL Units 

0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/l<:g 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

0.5 mg/kg 

2.5 mg/kg 
2.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 
2.5 mg/kg 

15 mg/kg 

2.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

2.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

0.5 mg/kg 

Continued 



lnt .. f •IIOUAtGift lGbotatolie-1. lao. 

·EPA METHOD 8260 
VOLATILE ORGANIC COMPOUNDS . 

Client: 
Sample ID: 
Project ID: 

GIANT REFINING COMPANY 
RFI0106A20 
SWMU #1 

Lab ID: 8964612 0396G01051 
Matrix: Soil 

I Parameter 

Continued 

Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethylbenzene 
lodomethane 
Methylene chloride 
Styrene 
Tetrachloroethene (PCEl 
Toluene 
trans-1 , 2 -Dichloroethene 
.rans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCEl 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 

% 

1160 Research Drive 
Bozeman, Montana 59715 

Date Reported: 07/10/96 
Date Sampled: 06/13/96 
Date Received: 06/19/96 
Date Extracted: 06/27/96 
Date Analyzed: 07/01/96 

PQL Units 

0.5 mg/kg 
0.5 mg/kg 
2.5. mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
2.5 mg/kg 
2.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

ac Limits • 

---------------------------------------------------------------------------------------------------------------------------------------- ' 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

101 
88 

103 

ND- Not Detected at Practical Ouantitation Level (POLl 

80 - 120 
74 - 121 
81- 117 

Reference:. Method 8260, Gas Chromatography/Mass Spectrometry for Volatile Organics, Test Methods for 
Evaluating Solid Wastes, SW-846, United States Environmental Protection Agency, Rev. 1, 

November 1992. 

Anal~~ ...... "':.----- Reviewed __ ud>...;;..:::=-----



,··-. ..._ ·EPA METHOD 8270 

HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ACID EXTRACTABLES 

Client: 
Sample ID: 

GIANT REFINING COMPANY 

RFI0106A20 

Project ID: SWMU #1 
Lab ID: 8964612 0396G01051 

Matrix: Soil 

I Parameter Result 

1-Methylnaphthalene ND 

2,4-Dimethylphenol ND 

2,4-Dinitrophenol NO 

2-Methylphenol ND 

3-Methylphenoi/4-Methylphenol ND 

4-Nitrophenol ND 

6-Methyl chrysene NO 

7, 12-Dimethylbenz(a)anthracene ND 

Anthracene ND 

1enzenethiol (Thiophenol) ND 

Benzo(a)anthracene NO 

Benzo(a)pyrene NO 

Benzo(b)fluoranthene NO 

Benzo(k)fluoranthene ND 

bis(2-Ethylhexyl)phthalate ND 

Butylbenzylphthalate NO 

Chrysene ND 

Di-n-Butylphthalate ND 

Di-n-Oetylphthalate NO 

Dibenz(a,h)anthracene ND 

Dichlorobenzenes (total) ND 

Diethylphthalate ND 

Dimethylphthalate ND 

Fluoranthene ND 

lndene ND 

Naphthalene ND 

Phenanthrene ND 

Phenol ND 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 07/07/96 

Date Sampled: 06/13/96 
Date Received: 06/19/96 

Date Extracted: 06/26/96 
Date Analyzed: 07/03/96 

POL Units 

1.0 mg/kg 

1.0 mg/kg 

2.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

2.0 mg/kg 

2.0 mg/kg 

2.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

5.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

5.0 mg/kg 

5.0 mg/kg · 

1.0 mg/kg 

3.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

1.0 mg/kg 

Continued 



. EPA METHOD 8270 
HSL SEMI-VOLATILE COMPOUNDS 

BASE/NEUTRAL/ ACID EXTRACT ABLES 

Client: 
Sample 10: 

GIANT REFINING COMPANY 
RFI0106A20 

Project 10: 

Lab 10: 
Matrix: 

I Parameter 

Continued 

Pyrene 
Pyridine 
Quinoline 

SWMU #1 
8964612 
Soil 

QUALITY CONTROL- Surrogate Recovery 

2,4,6-T ribromophenol 
2-Fiuorobiphenyl 
2-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

0396G01051 

Result 

NO 
NO 
NO 

% 

52 
58 
56 
56 
59 
46 

NO- Not Detected at Practical Quantitation Level (PQL) 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

POL 

1.0 
2.0 
1.0 

QC Limits 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

07/07/96 
06/13/96 
06/19/96 
06/26/96 
07/03/96 

Units 

mg/kg 
mg/kg 
mg/kg 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Reference: Method 8270, Gas Chromatography/Mass Spectrometry for Semivolatile 
Organics, Test Methods for Evaluating Solid Wastes, SW-846, 
United States Environmental Protection Agency, November 1990. 

Analyst._-4Jt(.~e'b~....=~--- Reviewed. _ _,LJJ~"'-----



hal~•·llounlaia labotaloti~l. lac. 

1160 Research Drive 
Bozeman, Montana 59715 

TOTAL METALS ANALYSIS 

Client: GIANT REFINING COMPANY 
Sample ID: RFI0106A20 Date Reported: 
Project ID: SWMU #1 Date Sampled: 

Lab ID: 8964612 0396G01051 Date Received: 
Matrix: Soil 

Parameter 
Date 

Result POL 
Analyzed 

Antimony, Total 06/29/96 ND 6.0 
Arsenic, Total 06/29/96 NO 0.25 

Barium, Total 06/29/96 650 10 
Beryllium, Total 06/29/96 0.56 0.2 

Cadmium, Total 06/29/96 NO 0.5 

Chromium, Total 06/29/96 5.4 1.0 

Cobalt, Total 06/29/96 3.9 1.0 
Copper, Total 06/29/96 3.2 2.0 

Lead, Total 06/29/96 NO 10 

Mercury, Total 06/29/96 NO 0.2 

Nickel, Total 06/29/96 7.8 4.0 

Selenium, Total 06/29/96 NO 0.25 

Vanadium, Total 06/29/96 19 1.0 

Zinc, Total 06/29/96 16 2.0 

NO- Not Detected at Practical Quantitation Level (POL) 
Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 

Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 

Analysis: Method 7000: Atomic Absorption Spectroscopy 

Analysis: Method 7471: Mercury in Solid or Semisolid Waste (Manual Cold-Vapor) 

07!1 0/96 
06/13/96 
06/19/96 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reference: U.S.E.P.A. 600/R-94/111, "Methods for Determination of Metals in Environmental Samples", 1994. 

SW-846, United States Environmental Protection Agency, November, 1992. 

Analyst, __ ....,#('~'----- Reviewed_-'/.£'~"""""'---



lale-t · lllouatcaia lcabotcatolie-1. lao. 

1160 Research Drive 
Bozeman. Montana 59715 

QUALITY ASSURANCE I QUALITY CONTROL 



IAlet •lllounlaiA lGbotalofie1. Inc. 

LAB QA/QC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/26/96 
Lab 10: MBW60178 
Matrix: Water 

I Parameter 

1 I 1 I 1 ~2-Tetrachloroethane 
1 I 1 I 1-Trichloroethane 
1 I 1 ,2~2-Tetrachloroethane 
1 I 1 ,2-Trichloroethane 
1 I 1-Dichloroethane 
1 I 1-Dichloroethene 
1 I 1-Dichloropropene 
1 I 2, 3-Trichlorobenzene 
1 12,3-Trichloropropane 
1 12,4-Trichlorobenzene 
1 ,2,4-Trimethylbenzene 
1 ~2-Dibromo-3-chloropropane (OBCP) 
1 ~2-Dibromoethane (EOB) 
1 ~2-Dichlorobenzene 
1 ~2-Dichloroethane 
1 ~2-Dichloropropane 
1 13,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1 ,4-Dichlorobenzene 
2,2-Dichloropropane 
2 -Chlorotoluene 
4-Chlorotoluene 
4-lsopropyltoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 

Result POL 

NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 

NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 

1160 Research Drive 
Bozeman, Montana 59715 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

. ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Continued 



1Al8'f • moufttaift labotalofi8'1e lAC. 

LAB QA/QC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/26/96 
Lab ID: MBW60178 
Matrix: Water 

I Parameter 

Continued 

Chloroform 
Chloromethane 
cis-1,2-0ichloroethene 
cis-1,3-0ichloropropene 
Dibromochloromethane 
Oibromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Hexachlorobutadiene 
Isopropyl benzene 
m,p-Xylene 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
a-Xylene 
sec-Butylbenzene 
Styrene 
tert-Butylbenzene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-Dichloroethene 

. Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Chloride 

QUALITY CONTROL - Surrogate Recovery 

Result PQL 

NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
ND 5.0 
NO 5.0 
NO 5.0 
ND 5.0 
NO 5.0 
ND 5.0 
ND 5.0 
NO 5.0 
NO 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 

% 

1160 Research Drive 
Bozeman, Montana 59715 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

· ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ac Limits 
------------------------------------------------------------------------------------------------------------------------------------------
1,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

104 
102 
100 

80 - 120 
86 - 115 
88 - 110 

Continued 



Inter· mountain lcaboratorie1. Inc. 

LAB QA/QC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/26/96 
Lab 10: MBW60178 
Matrix: Water 

!Parameter 

Continued 

Result 

NO- Not Detected at Practical Quantitation Level (PQL) 

Analyst_ef-<--=L,__,_~-::1---

POL 

1160 Research Drive 
Bozeman, Montana 59715 

Units 

Reviewed L<.lr 



LAB QA/QC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/30/96 
Lab 10: MBW60182 
Matrix: Water 

I Parameter 

1,1, 1 ,2-Tetrachloroethane 
1,1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1, 1 -Oichloroethane 
1 , 1 -Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane (DBCP) 
1,2-Dibromoethane (EDB) · 
1,2-Dichlorobenzene 
1 ,2-Dichloroethane 
1 ,2-Dichloropropane 
1 ,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1 ,3-Dichloropropane 
1 A-Dichlorobenzene 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
4-lsopropyltoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 

Result PQL 

NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 

NO 5.0 

NO 5.0 

NO 5.0 

NO 5.0 

NO 5.0 

NO 5.0 

NO 5.0 
NO 5.0 

NO 5.0 

1160 Research Drive 
Bozeman, Montana 59715 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/1,. 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Continued 



...... ,. mouataift lcabotatoliel. hao. 

LAB QA/QC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/30/96 
Lab 10: MBW60182 
Matrix: Water 

!Parameter 

Continued 

Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
cis-1,3-0ichloropropene 
Dibromochloromethane 
Dibromomethane 
Oichlorodifluoromethane 
Ethylbenzene 
Hexachlorobutadiene 
lsopropylbenzene 
m,p-Xylene 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
a-Xylene 
sec-Butyl benzene 
Styrene 
tert-Butylbenzene 
Tetrachloroethane (PCE) 
Toluene 
trans-1,2-Dichloroethene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Chloride 

QUALITY CONTROL - Surrogate Recovery 

Result POL 

NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 

NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 

NO 5.0 
NO 5.0 

% 

1160 Research Drive 
Bozeman, Montana 59715 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ac Limits 
-------------------------------------------------------------------------------------------------------------------------------------------
1,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

103 
102 

91 

80 - 120 
86 - 115 
88 - 110 

Continued 



lat•t •IDouatoia lcabototori•l. lao. 

LAB QA/QC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/30/96 
Lab 10: MBW60182 
Matrix: Water 

!Parameter 
Continued 

Analys~ 

Result POL 

1160 ResearCh Drive 
Bozeman, Montana 59715 

Units 

Reviewed_LJJ=---=----



lat•• • IDouataia IGbotatori•'· lac. 

LAB OA/QC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/28/96 
Lab ID: MBW60180 
Matrix: Water 

I Parameter 

1,1, 1 ,2-Tetrachloroethane 
1,1, 1-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
1,1 ,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1 , 1-Dichloropropene 
1 ,2,3-Trichlorobenzene 
1 ,2,3-Trichloropropane 
1 ,2,4-Trichlorobenzene 
1 ,2,4-Trimethylbenzene 
1 ,2-Dibromo-3-chloropropane (DBCP) 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1 ,2-Dichloropropane 
1 ,3,5-Trimethylbenzene 
1 ,3-Dichlorobenzene 
1,3-Dichloropropane 
1 ,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
4-lsopropyltoluene 
Benzene 
Bromo benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromo methane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 

Result POL 

ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
ND 5.0 
NO 5.0 
NO 5.0 

1160 Research Drive 
Bozeman, Montana 59715 

Units 

ug/L 
ug/L 
ugtL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/l 
ug/L 
ug/L 
ug/L 
ug/l 
ug/L 
ug/L 
ug/L 
ug/l 
ug/l 
ug/L 
ug/l 
ug/L 
ug/L 
ug/l 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Continued 



LAB OA/OC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/28/96 
Lab 10: MBW60180 
Matrix: Water 

I Parameter 

Continued 

Chloroform 
Chloromethane 
cis-1 , 2 -Oichloroethene 
cis-1 ,3-0ichloropropene 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
H exachlorobutadiene 
lsopropylbenzene 
m,p-Xylene 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
a-Xylene 
sec-Butylbenzene 
Styrene 
tert-Butylbenzene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 ,2-0ichloroethene 
Trichloroethane (TCE) 

T richlorofluoromethane 
Vinyl Chloride 

QUALITY CONTROL - Surrogate Recovery 

Result POL 

NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 
NO 5.0 

% 

1160 Research Drive 
Bozeman, Montana 59715 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ac Limits 

------------------------------------------------------------------------------------------------------------------------------------------
1 ,2-0ichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

107 
89 
86 # 

80 - 120 
86 - 115 
88 - 110 

Continued 



•• , ••. mouatcaia lcabofcalofiel. lao. 

LAB QA/QC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/28/96 

Lab 10: MBW60180 

Matrix: Water 

I Parameter 

Continued 

Result 

NO- Not Detected at Practical Quantitation Level (POL) 

# - Surrogate Recovery not within control limits. 

Analys~ 

POL 

1160 Research Drive 
Bozeman, Montana 59715 

Units 

Reviewed_--=uJy;.__;:==<----



late• · lllouatcaia lcabotcatotiel. lac. 

1160 ResearCh Drive 
Bozeman, Montana 59715 

LAB QA/QC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/26/96 
Lab 10: MBS60177 
Matrix: Soil 
Date Extracted: 06/26/96 

!Parameter Result POL Units 

1, 1, 1,2-Tetrachloroethane NO 0.5 mg/kg 
1, 1, 1-Trichloroethane NO 0.5 mg/kg 
1, 1,2,2-Tetrachloroethane NO 0.5 mg/kg 
1,1,2-Trichloro-1,2,2-trifluoroethane NO 5.0 mg/kg 
1, 1,2-Trichloroethane NO 0.5 mg/kg 
1, 1-Dichloroethane NO 0.5 mg/kg 
1, 1-Dichloroethene NO 0.5 mg/kg 
1, 1-Dichloropropene NO 0.5 mg/kg 
1,2,3-Trichlorobenzene NO 0.5 mg/kg 
1,2,3-Trichloropropane NO 0.5 mg/kg 
1,2,4-Trichlorobenzene NO 0.5 mg/kg 
1,2,4-Trimethylbenzene NO 0.5 mg/kg 
1,2-Dibromo-3-chloropropane (DBCP) NO 0.5 mg/kg 
1,2-Dibromoethane (EDB) NO 0.5 mg/kg 
1,2-Dichlorobenzene NO 0.5 mg/kg 

1,2-Dichloroethane NO 0.5 mg/kg 

1,2-Dichloropropane NO 0.5 mg/kg 
1,3,5-Trimethylbenzene NO 0.5 mg/kg 

1,3-Dichlorobenzene NO 0.5 mg/kg 

1,3-Dichloropropane NO 0.5 mg/kg 

1 ,4-0ichlorobenzene NO 0.5 mg/kg 

1 ,4-Dioxane NO 50 mg/kg 

2,2-Dichloropropane NO 0.5 mg/kg 

2-Butanone (MEK) NO 5.0 mg/kg 

2-Chloro-1,3-butadiene (Chloroprene) NO 0.75 mg/kg 

2-Chloroethylvinyl ether NO 2.5 mg/kg 

2-Chlorotoluene NO 0.5 mg/kg 

2-Hexanone NO 2.5 mg/kg 

3-Chloroprene (Allyl Chloride) NO 5.0 mg/kg 

4-Chlorotoluene NO 0.5 mg/kg 

4-lsopropyltoluene NO 0.5 mg/kg 

Continued 



lal•t · ••ualaia lcabotaloti•l. lac. 

LAB OA/QC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/28/96 
Lab ID: MBS60177 
Matrix: Soil 
Date Extracted: 06/26/96 

I Parameter 

Continued 

Methylene chloride 
n-Butanol 
n-Butvlbenzene 
n-Propylbenzene 
Naphthalene 
a-Xylene 
Propionitrile 
sec-Butyl benzene 
Styrene 
tert-Butylbenzene 
Tetrachloroethane (PCE) 
Toluene 
trans-1 , 2 -Dichloroethene 
trans-1 ,3-Dichloropropene 
trans-1 ,4-Dichlorobutene 
Trichloroethane (TCE) 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL - Surrogate Recovery 

1 ,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

% 

87 
106 
108 

ND- Not Detected at Practical Ouantitation Level (POL) 

POL 

2.5 
5.0 
0.5 
0.5 
0.5 
0.5 
25 

0.5 
0.5 
0.5. 
0.5 
0.5 
0.5 
5.0 
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1160 ResearCh Drive 
Bozeman, Montana 59715 

QC Limits 

80- 120 
74 - 121 
81 - 117 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Reviewed_~tJs ____ _ 



lal••· •oualcaia lcabotcalo•i•'· lao. 

1160 ResearCh Drive 
Bozeman, Montana 59715 

LAB QA/QC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/28/96 
Lab 10: MBS60179 
Matrix: Soil 
Date Extracted: 06/27/96 

!Parameter Result POL Units 

1,1, 1 ,2-Tetrachloroethane NO 0.5 mg/kg 

1,1, 1-Trichloroethane NO 0.5 mg/kg 

1,1 ,2,2-Tetrachloroethane NO 0.5 mg/kg 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane· NO 5.0 mg/kg 

1,1 ,2-Trichloroethane NO 0.5 mg/kg 

1, 1-Dichloroethane NO 0.5 mg/kg 

1 , 1-Dichloroethene NO 0.5 mg/kg 

1 , 1-Dichloropropene NO 0.5 mg/kg 

1 ,2,3-Trichlorobenzene NO 0.5 mg/kg 

1 ,2,3-Trichloropropane NO 0.5 mg/kg 

1 ,2,4-Trichlorobenzene NO 0.5 mg/kg 

1 ,2,4-Trimethylbenzene NO 0.5 mg/kg 

1 ,2-0ibromo-3-chloropropane (OBCP) NO 0.5 mg/kg 

1 ,2-Dibromoethane (EOB) NO 0.5 mg/kg 

1 ,2-0ichlorobenzene NO 0.5 mg/kg 

1 ,2-Dichloroethane NO 0.5 mg/kg 

1 ,2-Dichloropropane NO 0.5 mg/kg 

1 ,3,5-Trimethylbenzene NO 0.5 mg/kg 

1 ,3-Dichlorobenzene NO 0.5 mg/kg 

1 ,3-Dichloropropane NO 0.5 mg/kg 

1 ,4-Dichlorobenzene NO 0.5 mg/kg 

1 , 4-Dioxane NO 50 mg/kg 

2,2-0ichloropropane NO 0.5 mg/kg 

2-Butanone (MEK) NO 5.0 mg/kg 

2-Chloro-1 ,3-butadiene (Chloroprene) NO 0.75 mg/kg 

2-Chloroethylvinyl ether NO 2.5 mg/kg 

2-Chlorotoluene NO 0.5 mg/kg 

2-Hexanone NO 2.5 mg/kg 

3-Chloroprene (Allyl Chloride) NO 5.0 mg/kg 

4-Chlorotoluene NO 0.5 mg/kg 

4-lsopropyltoluene NO 0.5 mg/kg 

Continued 



laleot •lloual•la lcabotGlofieol. lac. 

1160 Research DriVe 
Bozeman, Montana 59715 

LAB OA/QC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/28/96 
Lab ID: MBS60179 
Matrix: Soil 

Date Extracted: 06/27/96 

!Parameter Result POL Units 

Continued 

4-Methyl-2-pentanone (MIBK) NO 5.0 mg/kg 

Acetone NO 5.0 mg/kg 

Acetonitrile (Methylcyanide) NO 25 mg/kg 

Acrolein ND 7.5 mg/kg 

Acrylonitrile NO 5.0 mg/kg 

Benzene NO 0.5 mg/kg 

Bromobenzene NO 0.5 mg/kg 

Bromochloromethane NO 0.5 mg/kg 

Bromodichloromethane NO 0.5 mg/kg 

Bromoform NO 0.5 mg/kg 

Bromomethane NO 0.5 mg/kg 

Carbon Disulfide NO 5.0 mg/kg 

Carbon Tetrachloride NO 0.5 mg/kg 

Chlorobenzene NO 0.5 mg/kg 

Chloroethane NO 0.5 mg/kg 

Chloroform ND 0.5 mg/kg 

Chloromethane NO 0.5 mg/kg 

cis-1 ,2-Dichloroethene NO 0.5 mg/kg 

cis-1 ,3-Dichloropropene ND 0.5 mg/kg 

Cyclohexanone ND 37.5 mg/kg 

Dibromochloromethane NO 0.5 mg/kg 

Dibromomethane NO 0.5 mg/kg 

Dichlorodifluoromethane ND 0.5 mg/kg 

Ethyl acetate ND 5.0 mg/kg 

Ethyl ether NO 5.0 mg/kg 

Ethyl methacrylate ND 5.0 mg/kg 

Ethyl benzene ND 0.5 mg/kg 

Hexachlorobutadiene NO 0.5 mg/kg 

lodomethane ND 5.0 mg/kg 

lsobutanol NO 50 mg/kg 

Continued 



late• · laouAtaia lclbotatotlel. lao. 

LAB OA/OC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/28/96 
Lab 10: MBS60179 
Matrix: Soil 
Date Extracted: 06/27/96 

Continued 

lsopropylbenzene 
m,p-Xylene 
Methacrylonitrile 
Methyl methacrylate 
Methylene chloride 
n-Butanol 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
a-Xylene 
Propionitrile 
sec-Butylbenzene 
Styrene 
tert-Butylbenzene 
Tetrachloroethane (PCE) 
Toluene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dichlorobutene 
Trichloroethane (TCE) 

Trichlorofluoromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

QUALITY CONTROL- Surrogate Recovery 

Result POL 

NO 0.5 
NO 0.5 
NO 25 
NO 5.0 
NO 2.5 
NO 5.0 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 
NO 25 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 

NO 0.5 

NO 0.5 

NO 5.0 
NO 2.5 

NO 0.5 

NO 0.5 

NO 0.5 

NO 0.5 

NO o:5 

o/o 

1160 Research Oriw 
Bozeman, Montana 59715 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

ac Limits 

--------------------------------------------------------------------------------------------------------------------------------------------
1,2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

110 
88 

104 

80 - 120 
74 - 121 
81- 117 

Continued 



late~· mouatcaln lcabotcatode1. lao. 

LAB QA/QC 
EPA METHOD 8260 
METHOD BLANK 

Date Analyzed: 06/28/96 
Lab 10: MBS60179 

Matrix: Soil 

Date Extracted: 06/27/96 

Continued 

Result 

NO- Not Detected at Practical Quantitation Level (POL) 

An~-

POL 

1160 Research Oriw 
Bozeman, Montana 59715 

Units 

Reviewed &..}s: 



l•l•t · •••••••• lcabotGloriel. lao. 
1160 Research Drive 

Bozeman, Montana 59715 

LAB OA/QC 
EPA METHOD 8270 
METHOD BLANK 

Date Analyzed: 06/27/96 
Lab ID: MBS96174 

Matrix: Soil 

Date Extracted: 06/25/96 

!Parameter Result POL Units 

1,2,4-Trichlorobenzene NO 1.0 mg/kg 

1 ,4-0ichlorobenzene NO 1.0 mg/kg 

1-Methylnaphthalene ND 1.0 mg/kg 

2,4-0imethylphenol NO 1.0 mg/kg 

2,4-0initrophenol NO 2.0 mg/kg 

2,4-0initrotoluene NO 1.0 mg/kg 

2-Chlorophenol NO 1.0 mg/kg 

2-Methylphenol NO 1.0 mg/kg 

3-Methylphenoi/4-Methylphenol NO 1.0 mg/kg 

4-Chloro-3-methylphenol NO 2.0 mg/kg 

4-Nitrophenol NO 2.0 mg/kg 

6-Methyl chrysene ND 2.0 mg/kg 

7, 12-0imethylbenz(a)anthracene NO 2.0 mg/kg 

Acenaphthene NO 1.0 mg/kg 

Anthracene NO 1.0 mg/kg 

Benzenethiol (Thiophenol) ND 1.0 mg/kg 

Benzo(a)anthracene NO 1.0 mg/kg 

Benzo(a)pyrene NO 1.0 mg/kg 

Benzo(b)fluoranthene NO 1.0 mg/kg 

Benzo(k)fluoranthene NO 1.0 mg/kg 

bis(2-Ethylhexyl)phthalate NO 5.0 mg/kg 

Butylbenzylphthalate NO 1.0 mg/kg 

Chrysene NO 1.0 mg/kg 

Oi-n-Butylphthalate NO 5.0 mg/kg 

Oi-n-Octylphthalate NO 5.0 mg/kg 

Dibenz(a, h) anthracene NO 1.0 mg/kg 

Dichlorobenzenes (total) NO 3.0 mg/kg 

Diethylphthalate NO 1.0 mg/kg 

Dimethyl phthalate NO 1.0 mg/kg 

Fluoranthene NO 1.0 mg/kg 

lndene ND 1.0 mg/kg 

N-Nitrosodi-n-propylamine NO 1.0 mg/kg 

Continued 



LAB QA/QC 
EPA METHOD 8270 
METHOD BLANK 

Date Analyzed: 
Lab 10: 

06/27/96 
MBS96174 

Matrix: Soil 

Date Extracted: 06/25/96 

I Parameter 

Continued 

Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrena 
Pyridine 
Quinoline 

QUALITY CONTROL - Surrogate Recovery 

2,4,6-Tribromophenol 
2-Fiuorobiphenyl 
2-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

% 

58 
59 
56 
60 
58 
62 

NO- Not Detected at Practical Quantitation Level (POL) 

POL 

1.0 
5.0 
1.0 
1.0 
1.0 
2.0 
1.0 

1160 Research Drive 
Bozeman, Montana 59715 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

ac Limits 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 . 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Analyst ~ Reviewed_~M"'-'=:::.£..---



Continued 



halet•llouAlain lcabotalotiel. lAo. 

LAB OA/QC 
EPA METHOD 8270 
METHOD BLANK 

Date Analyzed: 07/02/96 
Lab 10: MBS96178A 

Matrix: Soil 

Date Extracted: 06/26/96 

I Parameter 

Continued 

Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Pyridine 
Quinoline 

QUALITY CONTROL - Surrogate Recovery 

2,4,6-Tribromophenol 
2-Fiuorobiphenyl 
2-Fiuorophenol 
Nitrobenzene-d5 
Phenol-d6 
Terphenyl-d14 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

% 

70 
67 
65. 

75 
68 
44 

NO - Not Detected at Practical Quantitation Level (PQL) 

POL 

1.0 
5.0 
1.0 
1.0 
1.0 
2.0 
1.0 

1160 Research Drive 
Bozeman, Montana 59715 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

ac Limits 

19 - 122 
30- 115 
25- 121 
23- 120 
24- 113 
18 - 137 

6-Methylchrysene, Benzenethiol, and Quinoline were not analyzed as part of the calibration. 

Analyst __ _,_~..=..---=;;;;J---- Reviewed_.:...fM--'=----



LAB QA/QC 
EPA METHOD 8260 
MATRIX SPIKE I MATRIX SPIKE DUPLICATE SUMMARY 

Date Analyzed: 06/28/96 
lab ID: 0596H04594 
Matrix: Soil 
Date Extracted: 06/26/96 

Original Sample Parameters 

Spike Sample Spike 
Added Result Result 

Parameter (mg/kg) (mg/kg) · (mg/kg) 

1, 1-Dichloroethene 2.0 0 1.5 

Benzene 2.0 0 1.7 

Chi oro benzene 2.0 0 1.9 

Toluene 2.0 0 1.9 

Trichloroethane (TCE) 2.0 0 1.7 

Duplicate Sample Parameters 

Spike MSD MSD 
Added Result Recovery 

Parameter (mg/kg) (mg/kg) % 

1, 1-Dichloroethene 2.0 1.8 90 

Benzene 2.0 1.9 95 

Chlorobenzene 2.0 2.1 105 

Toluene 2.0 2.3 115 

Trichloroethane (TCE) 2.0 2.0 100 

Note: Spike Recoveries are calculated using zero for Sample result 
if Sample result was less than POL (Practical Ouantitation Level). 

Spike Recovery: 0 out of 1 0 outside QC limits. 

RPD: 0 out of 5 outside QC limits. 

Anal~~~----

MS 
Recovery 

% 

75 
85 
95 
95 
85 

RPD 
% 

18 
11 
10 
19 
16 

1160 Research Drive 
Bozeman, Montana 59715 

ac limits 

Rec. 

75 .145 
71 . 120 
76 .127 
71 . 127 
75 .130 

ac limits 

RPD Rec. 

22 75 .145 
24 71 .120 
21 76 .127 
21 71 .127 
21 75 .130 

Reviewed __ M ____ _ 



LAB OA/QC 
\METHOD 8260 

LAB CONTROL SAMPLE 

Date Analyzed: 06/30/96 
Lab 10: LCW60182 
Matrix: Water 

Parameter 

1,1 ,2-Trichloroethane 
1 ,2-Dibromoethane (EDB) 
1, 2-Dichloroethane 
1 ,2-Dichloropropane 
1 A-Dichlorobenzene 
Benzene 
Bromoform 
Carbon Tetrachloride 
cis-1 ,3-Dichloropropene 

rachloroethene (PCE) . 
1 nchloroethene (TCE) 
Vinyl Chloride 

QUALITY CONTROL - Surrogate Recovery 

Spike Sample 
Added Result 
(mg/L) (mg/L) 

0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 

LCS LCS 
Result % 
(mg/L) Recovery 

0.018 90 
0.018 90 

. 0.017 85 
0.017 85 

0.02 100 
0.018 90 
0.016 80 
0.017 85 
0.017 85 
0.018 90 
0.019 95 

0.02 100 

% 

11 eo Research Drive 
Bozeman, Montana 59715 

QC Limits 

Rec. 

80 -120 
80 -.120 
80 -120 
80 -120 
80 -120 
80 -120 
80 -120 
80 -120 
80 -120 
80 -120 
80 -120 
80 -120 

QC Limits 

------------------------------------------------------------------------------------------------------------------------------------------------------------------
1,2-Dichloroethane-d4 97 80 -120 

Bromofluorobenzene 100 86 -115 

Toluene-dB 91 88 -110 

Spike Recovery: 0 out of 1 2 outside QC limits. 
Surrogates: Surrogate Recoveries within QC Limits. 

Analys~ Reviewed___,LJ=-=~;:~---



late• ·lnouatc:aia lc:abotatofie1. lac. 

l.l\8 OA/OC 
A METHOD 8260 

LAB CONTROL SAMPLE 

Date Analyzed: 06/30/96 
Lab 10: LCW60182 
Matrix: Water 

Parameter 

1,1 ,2-Trichloroethane 
1 ,2-Dibromoethane (EDB) 
1 ,2-Dichlor,oethane 
1 ,2-Dichloropropane 
1 A-Dichlorobenzene 
Benzene 
Bromoform 
Carbon Tetrachloride 
cis-1 ,3-Dichloropropene 

Jachloroethene (PCE) 
Trichloroethane (TCE) 
Vinyl Chloride 

QUALITY CONTROL - Surrogate Recovery 

Spike Sample 
Added Result 
(mg/l} (mg/l} 

0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 
0.02 0 

LCS LCS 
Result % 
(mg/l} Recovery 

0.018 90 
0.018 90 
0.017 85 
0.017 85 

0.02 100 
0.018 90 
0.016 80 
0.017 85 
0.017 85 
0.018 90 
0.019 95 

0.02 100 

% 

1160 Research Drive 
Bozeman, Montana 59715 

QC Limits 

Rec. 

80 -120 
80 -120 
80 -120 
80 -120 
80 -120 
80 -120 
80 -120 
80 -120 
80 -120 
80 -120 
80 -120 
80 -120 

QC Limits 

-----------------------------------------------------------------------------------------------------------------------------------------------------------------
1 ,2-Dichloroethane-d4 97 80 -120 

Bromofluorobenzene 100 86 -115 

Toluene-d8 91 88 -110 . 

Spike Recovery: 0 out of 1 2 outside OC limits. 
Surrogates: Surrogate Recoveries within QC Limits. 

Analy~~--- Reviewed t;.}r--·------



I at~' ·lnouatala lcabotatotl•'· lac. 

LAB QA/QC 
EPA METHOD 8270 
MATRIX SPIKE I MATRIX SPIKE DUPLICATE SUMMARY 

Date Analyzed: 06/27/96 
Lab ID: 0596H04586 
Matrix: Soil 
Date Extracted: 06/25/96 

Original Sample Parameters 

Spike Sample Spike 
Added Result Result 

Parameter (mg/kg) (mg/kg) (mg/kg) 

1,2A-Trichlorobenzene 10 0 6.3 
1 A-Dichlorobenzene 10 0 5.6 
2,4-Dinitrotoluene 10 0 7.7 
2-Chlorophenol 20 0 12 
4-Chloro-3-methylphenol 20 0 14 
4-Nitrophenol 20 0 13 
Acenaphthene 10 0 6.9 
N-Nitrosodi-n-propylamine 10 0 8.9 
Pentachlorophenol 20 0 16 
Phenol 20 0 11 
Pyrene 10 0 6.6 

Duplicate Sample Parameters 

Spike MSD MSD 
Added Result Recovery 

Parameter (mg/kg) (mg/kg) % 

1,2A-Trichlorobenzene 10 6.4 64 
1 A-Dichlorobenzene 10 5.7 57 
2A-Dinitrotoluene 10 7.4 74 
2 -Chlorophenol 20 12 60 
4-Chloro-3-methylphenol 20 14 70 
4-Nitrophenol 20 12 60 
Acenaphthene 10 6.8 68 
N-Nitrosodi-n-propylamine 10 8.9 89 
Pentachlorophenol 20 15 75 
Phenol 20 10 50 
Pyrene 10 6.7 67 

Note: Spike Recoveries are calculated using zero for Sample result 
if Sample result was less than POL (Practical Quantitation Level). 

Spike Recovery: 0 out of 22 outside QC limits. 
RPD: 0 out of 11 outside QC limits. 

Analyst._-"~IJ=--:1....-~---

MS 
Recovery 

% 

63 
56 
77 
60 
70 
65 
69 
89 
80 
55 
66 

RPD 
% 

2 
2 
4 
0 
0 
8 
1 
0 
6 

10 
2 

1160 Research Drive 
Bozeman, Montana 59715 

ac Limits 

Rec. 

38 -107 
28 -104 
28 - 89 
25 -102 
26 -103 
11 -114 
31 -137 
41 -126 
17 -109 
26 - 90 
35 -142 

ac Limits 

RPD Rec. 

23 38 -107 
27 28 -104 
47 28 - 89 
50 25 -102 
33· 26 -103 
50 I 11 -114 
19 31 -137 
38 41 -126 
47 17 _, 09 

35 26 - 90 
36 35 -142 

Reviewed__;t.dJ=~---



LAB OA/QC 
EPA METHOD 8270 
MATRIX SPIKE 

Date Analyzed: 07/03/96 
Lab ID: 0596H04607 SK1 0396G01046 
Matrix: Soil 
Date Extracted: 06/26/96 

Spike Sample Spike 
Added Result Result 

Parameter (mg/kg) (mg/kg) (mg/kg) 

1 ,2,4-Trichlorobenzene 10 0 7.5 
1 A-Dichlorobenzene 10 0 6.6 
2,4-Dinitrotoluene 10 0 6.4 
2 -Chlorophenol 20 0 14 
4-Chloro-3-methylphenol 20 0 14 
4-Nitrophenol 20 0 12 
Acenaphthene 10 0 6.4 
N-Nitrosodi-n-propylamine 10 0 8.7 
Pentachlorophenol 20 0 13 
Phenol 20 0 12 
Pyrena 10 0 5.7 

QUALITY CONTROL - Surrogate Recovery ·% 

2,4,6-Tribromophenol 65 

2-Fiuorobiphenyl 68 
2-Fiuorophenol 64 

Nitrobenzene-d5 72 

Phenol-d6 68 

Terphenyl-d 14 51 

Note: Spike Recoveries are calculated using zero for Sample result 
if Sample result was less than POL (Practical Quantitation Level). 

Spike Recovery: 0 out of 11 outside QC limits. 

Analyst._~f:~RIJ'---...:-..o;__ __ 

MS 
Recovery 

% 

75 
66 
64 
70 
70 
60 
64 
87 
65 
60 
57 

1160 Research DriVe 
Bozeman, Montana 59715 

QC Limits 

Rec. 

38 -107 
28 -104 
28 - 89 
25 -102 
26 -103 
11 -114 
31 -137 
41 -126 
17 -109 
26 - 90 
35 -142 

ac Limits 

19 -122 
30 -115 
25 -121 
23 -120 
24 -113 
18 -137 

Reviewed__:M::..__~--



1160 Research Drive 

LAB QA/QC 
Bozeman, Montana 59715 

EPA METHOD 8270 
BLANK SPIKE I BLANK SPIKE DUPLICATE SUMMARY 

Date Analyzed: 07/02/96 
Lab 10: BSS96178 
Matrix: Soil 
Date Extracted: 06/26/96 

Original Sample Parameters 

Spike Sample Spike BS ac Limits Added Result Result Recovery 
Parameter (mg/kg) (mg/kg) (mg/kg) % Rec. 

1,2,4-Trichlorobenzene 10 0 8.1 81 38 -107 
1 A-Dichlorobenzene 10 0 7.0 70 28 -104 
2,4-Dinitrotoluene 10 0 6.8 68 28 . 89 
2-Chlorophenol 20 0 13 65 25 -102 
4-Chloro-3-methylphenol 20 0 15 75 26 .1 03 
4-Nitrophenol 20 0 14 70 11 . 114 
Acenaphthene 10 0 6.4 64 31 .137 
N-Nitrosodi-n-propylamine 10 0 9.8 98 41 -126 
Pentachlorophenol 20 0 16 80 17 .1 09 
Phenol 20 0 11 55 26 . 90 
Pyrene 10 0 5.2 52 35 .142 

Duplicate Sample Parameters 

Spike BSD BSD ac Limits Added Result Recovery RPD 
Parameter (mg/kg) (mg/kg) % % RPD Rec. 

1,2,4-Trichlorobenzene 10 8.4 84 4 23 38 .1 07 
1 A-Dichlorobenzene 10 7.5 75 7 27 28 .1 04 
2,4-Dinitrotoluene 10 6.9 69 1 47 28 . 89 
2 -Chlorophenol 20 13 65 0 50 25 -102 
4-Chloro-3-methylphenol 20· 14 70 7 33· 26 -103 
4-Nitrophenol 20 15 75 7 50 I 11 . 114 
Acenaphthene 10 6.8 68 6 19 31 -137 
N-Nitrosodi-n-propylamine 10 10 100 2 38 41 -126 
Pentachlorophenol 20 17 85 6 47 17 .1 09 
Phenol 20 11 55 0 35 26 . 90 
Pyrena 10 5.2 52 0 36 35 -142 

Note: Spike Recoveries are calculated using zero for Sample result 
if Sample result was less than POL (Practical Ouantitation Level). 

Spike Recovery: 0 out of 22 outside OC limits. 
RPD: 0 out of 11 outside QC limits. 

Analyst. __ ..J.~-.!..·_'_.L-- Reviewed ~ ·_...;;,__,;;;;,__ __ _ 



I at•• · IRouataia labotatoti•'· lac. 

1160 Research Drive 
Bozeman, Montana 59715 

LAB OA/QC 
TOTAL METALS ANAL VSIS 
MATRIX SPIKE 

Date Analyzed: 06/29/96 
Lab ID: 0596H04589 SK1 0396G01028 

Matrix: Soil 
Date Extracted: 06/26/96 

Spike Sample Spike MS 
Added Result Result Recovery ac Limits 

Parameter (mg/kg) (mg/kg) (mg/kg) % 

Antimony, Total 140 0 140 100 

Arsenic, Total 1.0 1.8 2.9 110 

Barium, Total 140 470 570 71 * 
Beryllium, Total 28 0.49 24 84 

Cadmium, Total 57 0 45 79 

Chromium, Total 140 6.1 120 81 

Cobalt, Total 57 3.2 48 79 

Copper, Total· 140 3.8 133 92 

Lead, Total 140 0 120 86 

Mercury, Total 0.5 0 0.51 102 

Nickel, Total 140 56 200 103 

Selenium, Total 1.0 0 1.04 104 

Vanadium, Total 57 15 65 88 

Zinc, Total 140 17 140 88 

Note: Spike Recoveries are calculated using zero for Sample result 
if Sample result was less than POL (Practical Quantitation Level). 

Spike Recovery: 1 out of 14 outside QC limits. 

Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 

Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 

Analysis: Method 7000: Atomic Absorption Spectroscopy 

Rec·. 

75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 

Analyst. __ 4./..;..:::~:_· -1---- Reviewed fA ·--=--=----



IAt~t·llouAtaiA labotatoti~l. lAc. 

1160 Research Drive 
Bozeman, Montana 59715 

LAB QA/QC 
TOTAL METALS ANALYSIS 
MATRIX SPIKE 

Date Analyzed: 06/29/96 
Lab ID: 0596H04599 SK1 0396G01038 

Matrix: Soil 
Date Extracted: 06/26/96 

Spike Sample Spike MS 
Added Result Result Recovery 

ac Limits 

Parameter (mg/kg) (mg/kg) {mg/kg) % 

Antimony, Total 150 0 140 93 

Arsenic, Total 1.0 0.36 1.4 104 

Barium, Total 150 300 460 107 

Beryllium, Total 30 0.68 26 84 

Cadmium, Total 59 0 48 81 

Chromium, Total 150 14 140 84 

Cobalt, Total 59 4.9 52 80 

Copper, Total 150 6.6 150 96 

Lead, Total 150 0 130 87 

Mercury, Total 0.5 0 0.46 92 

Nickel, Total 150 9.6 130 80 

Selenium, Total 0.5 0 0.56 112 

Vanadium, Total 59 28 77 83 

Zinc, Total 150 27 160 89 

Note: Spike Recoveries are calculated using zero for Sample result 

if Sample result was less than POL (Practical Quantitation Levell. 

Spike Recovery: 0 out of 14 outside QC limits. 

Preparation: Method 3050, Acid Digestion of Soils, Sediments, and Sludges. 

Analysis: Method 6010: Inductively Coupled Plasma-Atomic Emission Spectroscopy 

Analysis: Method 7000: Atomic Absorption Spectroscopy 

Rec. 

75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 
75 -125 

Analyst. __ M:g{::..L-..1..---- Reviewed._~{)}s=:....=.;;c__ __ _ 



hatet · lnouataia lcabotatotie-1. lac. 

LAB OA/QC 
TOTAL METALS ANALYSIS 
DUPLICATE SUMMARY 

Date Analyzed: 06/29/96 
Lab ID: 0596H04588 
Matrix: Soil 

Sample 
Result 

Parameter (mg/kg) 

Antimony, Total NO 
Barium, Total 600 
Beryllium, Total 0.62 
Cadmium, Total NO 
Chromium, Total 6.8 
Cobalt, Total 4.0 
Copper, Total 6.1 
Lead, Total NO 
Nickel, Total 9.7 
Vanadium, Total 19 
Zinc, Total 21 

NO- Not Detected at Practical Quantitation Level (POL) 
NA - Not Applicable at low levels. 

Analyst. _ ___,.£('~-+--·----

1160 Research Drive 
Bozeman, Montana 59715 

Dup ac Limits 
Result RPD 

(mg/kg) % RPD POL 

NO NA 35 6.0 
630 5 35 10 
0.6 NA 35 0.2 
NO NA 35 0.5 
9.0 28 35 1.0 
4.1 NA 35 1.0 
4.5 NA 35 2.0 
NO NA 35 10 
12 NA 35 4.0 
27 35 35 1.0 
19 10 35 2.0 

Reviewed_...:.u.ls.a..a....__ __ _ 



hlte-t·lllouatain labotatode-1. lac. 

"''•, 

LAB OA/QC 
TOTAL METALS ANALYSIS 
DUPLICATE SUMMARY 

Date Analyzed: 06/29/96 
Lab 10: 0596H04590 
Matrix: Soil 

Sample 
Result 

Parameter (mg/kg) 

Antimony, Total NO 
Arsenic, Total 1.2 
Barium, Total 620 
Beryllium, Total 0.66 
Cadmium, Total NO 
Chromium, Total 10 
Cobalt, Total 6.4 
Copper, Total NO 
Lead, Total NO 
Nickel, Total 13 
Selenium, Total NO 
Vanadium, Total 27 
Zinc, Total 28 

NO- Not Detected at Practical Quantitation Level (POL) 
NA - Not Applicable at low levels. 

Analyst _ __.,£=·--+~~_. _-__ _ 

1160 Research Drive 
Bozeman, Montana 59715 

Dup QC Limits 
Result RPD 

(mg/kg) % RPD POL 

NO NA 35 6.0 
1.5 NA 35 0.25 

620 0 35 10 
0.6 NA 35 0.2 
NO NA 35 0.5 
9.3 7 35 1.0 
5.4 17 35 1.0 
NO NA 35 2.0 
NO NA 35 10 
34 NA 35 4.0 
NO NA 35 0.25 
30 11 35 1.0 
26 7 35 2.0 

Reviewed _ _,.u/r=.._ __ _ 



lat~t ·IDouataia labotalotie-1. lac. 

LAB QA/QC 
TOTAL METALS ANALYSIS 
DUPLICATE SUMMARY 

Date Analyzed: 06/29/96 
Lab 10: 0596H04598 
Matrix: Soil 

Sample 
Result 

Parameter (mg/kg) 

Antimony, Total NO 
Barium, Total 460 
Beryllium, Total 0.64 
Cadmium, Total NO 
Chromium, Total 9.9 
Cobalt, Total 4.8 
Copper, Total 3.3 
Lead, Total NO 
Mercury, Total NO 
Nickel, Total 8.5 
Selenium, Total NO 
Vanadium, Total 23 
Zinc, Total 20 

NO- Not Detected at Practical Quantitation Level (POLl 
NA - Not Applicable at low levels. 

Analyst. __ ...... 5t('::;L.....+. ___ _ 

1160 Research Drive 
Bozeman, Montana 59715 

Dup ac Limits Result RPD 
(mg/kg) % RPD PQL 

NO NA 35 6.0 
620 30 35 10 

0.63 NA 35 0.2 
NO NA 35 0.5 
12 19 35 1.0 

4.2 NA 35 1.0 
3.9 NA 35 2.0 
NO NA 35 10 
NO NA 35 0.2 
8.0 NA 35 4.0 
NO NA 35 0.25 
21 9 35 1.0 
22 10 35 2.0 



hal«'t • mounlaiA &abotaloti.l. Inc. 

LAB OA/QC 
TOTAL METALS ANALYSIS 
DUPLICATE SUMMARY 

Date Analyzed: 06/29/96 
Lab ID: 0596H04607 
Matrix: Soil 

Sample 
Result 

Parameter (mg/kg) 

Antimony, Total ND 
Barium, Total 280 
Beryllium, Total 0.75 
Cadmium, Total ND 
Chromium, Total 7.7 
Cobalt, Total 4.5 
Copper, Total ND 
Lead, Total ND 
Mercury, Total ND 
Nickel, Total 11 
Selenium, Total ND 
Vanadium, Total 7.6 
Zinc, Total 14 

ND- Not Detected at Practical Quantitation Level (PQL) 
NA - Not Applicable at low levels. 

Analyst~___.Jiif'o:::.:.....+-----

1160 Research Drive 
Bozeman. Montana 59715 

Dup ac Limits 
Result RPD 

(rng/kg) % RPD POL 

ND NA 35 6.0 
280 0 35 10 

0.69 NA 35 0.2 
ND NA 35 0.5 
6.9 11 35 1.0 
4.2 NA 35 1.0 
ND NA 35 2.0 
ND NA 35 10 
ND NA 35 0.2 
10 NA 35 4.0 
ND NA 35 0.25 
7.5 1 35 1.0 
12 15 35 2.0 

Reviewed _ _,tds:~=----
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G/RNT 
REFINING COMPANY 

April 5, 2001 

Mr. Roger Anderson 
Environmental Bureau Chief 
New Mexico Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87504 

Dear Mr. Anderson: 

SUBJECT: OCDANNUALREPORT 

Pursuant to the water discharge permit, GW-32, Giant Refining Company - Ciniza (Giant) 
submits the 2000 Annual OCD Report. 

The data presented in the enclosed report is arranged in the following order: 

I. API Effluent and Aeration Lagoon 2 Effluent Analytical Data. 
II. OCD Landfarm Soil Analytical Data 
III. Tabulated Analytical Data- OW-1, 2, and 3- 1999 
IV. Original Analytical Data - OW-1, 2, and 3 - 1999 

In order to help identify the sample points, please note that "AL 1" signifies a sample 
taken from the Inlet to Aeration Lagoon 1, which is the effluent from the API. The 
abbreviation "EP1" signifies a sample taken from the Inlet to Evaporation Pond 1, which 
is the effluent from Aeration Lagoon 2. 

As I reported to Wayne Price by phone earlier this year, Ciniza did not sample 
Observation Wells OW 1, 2 and 3 in 2000. There were a variety of reasons, including 
pump and compressor failures, weather, plant emergencies and family illnesses. The 
sampling of these wells slipped through the cracks and did not get completed. We have 
developed a new system to ensure that all sampling events are completed and 
documented. We apologize and do not expect this to happen again. 

We are currently sampling OW 1, 2, and 3 in addition to other wells as part of our 
Discharge Plan renewal. As soon as we receive the analytical results, we will forward 
them to you. 

PHONE 

505-722-3833 

FAX 

505-722-021 a 

ROUTE 3 

BOX 7 

GALLUP 

NEW MEXICO 

87301 



A history of the BTEX results from site wells was included in the Comprehensive Facility 
Work Plan submitted to your office in April 2000. 

If you have any questions or require additional information, please do not hesitate to 
contact me at (505) 722-0227. 

sincerely, ,Q) _ . . 
~~c~.~ 

Dorinda ManCini, Environmental Manager 
Giant Refining Company 

cc: Matthew R. Davis, General Manager 
David Pavlich, Environmental Superintendent 
Denny Foust, OCD, Aztec Office 

Env/ocd/annual2000 



GIANT REFINING COMPANY 
ROUTE 3 BOX 7 
GALLUP, NM 87301 

Project Name 
Project Number 

samples fall 1999 
OCD Permit 

Attention: STEVE MORRIS 

Pinnacle Lab ID number 
February 14, 2000 

;;Looo 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 871 07 
Phone (505) 344-3777 
Fax(505)344-4413 

001068 

On 01/25/00 Pinnacle Laboratories, Inc. Inc., (ADHS License No. AZ0592), received a 
request to analyze aqueous samples. The samples were analyzed with EPA 
methodology or equivalent methods. The results of these analyses and the quality control 
data, which follow each set of analyses, are enclosed. 

All parameters were performed by Severn Trent (FL) Inc., Pensacola, FL. 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

Kimberly D. McNeill 
Project Manager 

MR:mt 

Enclosure 

H. Mitchell Rubenstein, P . 
General Manager 



CLIENT : GIANT REFINING COMPANY 
PROJECT# : OCD Permit 
PROJECT NAME : samples fall .1999 
PIN 
10.# CLIENT DESCRIPTION 
01 EP1-12400 
02 AL 1-12400 

Prlntod: 02114100: 3:01 PM Conftclontlal 

PINNACLE ID 
DATE RECEIVED 
REPORT DATE 

MATRIX 
AQUEOUS 
AQUEOUS 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 871 07 
Phone(505)344-3777 
Fax (505) 344-4413 

: 001068 
: 01/25/00 
: 02/14/00 

DATE 
COLLECTED 

01/24/00 
01/24/00 

Flit: 001081; COVERI!P 



Commitcd To Your Success 

Ms. Kim McNeill 
Pinnacle Laboratories 
2709-D Pan American Freeway NQrtheast 
Albuquerque, NM 87107 

REPORT OF RESULTS 

LOG NO: C0-01527 
Received: 25 JAN 00 
Reported: 11 FEB 00 

Project: GRC 1 001068 
Sampled By: Client 

Code: 082300211 
Page 1 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 

01527-1 EP1-12400 01-24-00/09:00 
01527-2 AL1-12400 01-24-00/09:15 

PARAMETER 01527-1 01527-2 

Biochemical Oxygen Demand (5 Day) (405.1/5210B) 1 mg/1 120 
Analyst BE 
Prep Date 01.26.00 
Analysis Date 01.31.00 
Batch ID BDW006 

Chemical Oxygen Demand (410.4) 1 mg/1 
Analyst 
Prep Date 
Analysis Date 
Batch ID 

Total Organic Carbon (415.1), mg/1 
Analyst 
Prep Date 
Analysis Date 
Batch ID 

Total Dissolved Solids (160.1) 1 mg/1 
Analyst 
Prep Date 
Analysis Date 
Batch ID 

3355 Mclemore Drive, Pensacola, FL 32514 
Tel: (850} 474-1001 • Fax' (850) 478-2671 

820 
RB 

01.26.00 
01.28.00 

CHX005 

110 
BT 

02.09.00 
02.09.00 

TOW108 

7500 
ED 

01.26.00 
01.27.00 

TDW006 

420 
BE 

01.26.00 
01.31.00 

BDW006 

770 
RB 

01.26.00 
01.28.00 

CHX005 

110 
BT 

02.09.00 
02.09.00 

TOW108 

3200 
ED 

01.26.00 
01.27.00 

TDW006 

a part of 

Severn Trent Services Inc. 
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April 19, 2000 

Mr. Roger Anderson 
Environmental Bureau Chief 
New Mexico Oil Conservation Division 
2040 S. Pacheco 
Santa Fe, New Mexico 87505 

Dear Mr. Anderson: 

SUBJECT: OCD ANNUAL REPORT 

Cijfl·l.'ij 
INDUSTRIES. INC. 

Route 3, Box 7 
Gallup, New Mexico 
87301 

505-722-3833 
505-722-0210 FAX 

Pursuant to the water discharge permit, GW-32, Giant Refining Company- Ciniza (Giant) 

submits two copies of the 1999 Annual OCD Report. 

The data presented in the enclosed report is arranged in the following order: 

I. API Effluent and Aeration Lagoon 2 Effluent Analytical Data 

II. OCD L TA Soil Analytical Data 
III. Tabulated Analytical Data- OW-1, 2, and 3 
IV. Original Analytical Data- OW-1, 2, and 3 

In order to help identify the sample points, please note that "AL 1" signifies a sample 

taken from the Inlet to the Aeration Lagoon 1, which is the API effluent from the API. The 

abbreviation "EP1" signifies a sample taken from the Inlet to Evaporation Pond 1, which 

is the effluent from Aeration Lagoon 2. 

If you have any comments or require additional information, please do not hesitate to 

contact me at (505) 722-0227. 

Sincerely, ~· , 
_____/) ~ --
~l)~---~ tGv<-~ 

Dorinda Mancini, Environmental Manager 
Ciniza Refinery, Giant Refining Company 

cc: Denny Foust, OCD, Aztec Office 

cc: Cover Letter only: 
Matthew R. Davis, General Manager 
David Pavlich, Environmental Superintendent 
Sarah Allen, Corporate Counsel 

en v/ occl/ ocdannual99 



April 2, 1999 

Giant Refining Company 
Route 3, Box 71 
Gallup, NM 87301 

PL I.D. 903069 

2709-0 Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone{505)344-3777 
Fax {505) 344-4413 

Project Name/Number: OCD PERMIT SAMPLING SPRING 1999 

Attention: Steve Morris 

On 03/23/99, Pinnacle Laboratories Inc., (ADHS License No. AZ0592), received a request to 
analyze aqueous samples. The samples were analyzed with EPA methodology or equivalent 
methods. The results of these analyses and the quality control data, which follow each set of 
analyses, are enclosed. 

All analyses were performed by Severn Trent Laboratories, Pensacola, FL. 

If you have any questions or comments, please do not hesitate to contact us at (505) 344-3777. 

Kimberly D. McNeill 
Project Manager 

MR:ft 

Enclosure 

H. Mitchell Rubenstem, Ph.D. 
General Manager 



CLIENT 

PROJECT# 

PROJECT NAME 

01 
02 

:GIANT REFINING COMPANY 

:(NONE) 

: OCD PERMIT SAMPLING SPRING 1999 

PL ID: 903069 

PINNACLE CLIENT 
ID# DESCRIPTION 

903069-01 EP-1-32299 
903069-02 AL-1-32299 

---TOTALS---

2709-D Pan American Freeway NE 

Albuquerque, New Mexico 87107 
Phone(505)344-3777 
Fax (505) 344-4413 

DATE RECEIVED :03/23/99 

REPORT DATE :04/02/99 

DATE 
MATRIX COLLECTED 

AQUEOUS 3/22/99 
AQUEOUS 3/22/99 

MATRIX 
AQUEOUS 

#SAMPLES 
2 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, Florida 32514 (850) 474-1001 

Accession Number: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

Client Sample Id: 

9 03 06 9-01 EP-1-32299 

903069-02 .AL-1-32299 

"Method Report Summary" 

903490 
PINNACLE LABORATORIES 
903069 
GRC/OCD PERMIT SAMPLING SPRING 1999 
N/S 
Group of Single Wetchem 

Parameter: Unit: 

CHEMICAL OXYGEN DEMAND (410.4) MG/L 
TOTAL DISSOLVED SOLIDS (160.1) MG/L 

CHEMICAL OXYGEN DEMAND (410.4) MG/L 
TOTAL DISSOLVED SOLIDS (160.1) MG/L 

[O) Page 3 
Date 31-Mar-99 

Result: 

910 
6000 

1100 
2600 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, Florida 32514 (850) 474-1QOl 

Accession Number: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

Client Sample Id: 

903069-01 
903069-02 

EP-1-32299 
AL-1-32299 

"Method Report Summary" 

903490 
PINNACLE LABORATORIES 
903069 
GRC/OCD PERMIT SAMPLING SPRING 1999 
N/S 
TOTAL ORGANIC C-~BON 

Parameter: 

TOTAL ORGANIC CARBON 
TOTAL ORGANIC C~BON 

Unit: 

MG/L 
MG/L 

[O) Page 3 
Date 29-Mar-99 

Result: 

120 
230 

,,.·· 
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April 1, 1998 

Giant Refining Co. 
Route 3, Box 7 
Gallup,NM 87301 

PL I.D. 903088 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 871 07 
Phone {505) 344-3777 
Fax{505)344-4413 

Project Name/Number: SAMPLING SPRING 1999 OCD PERNITT 

Attention: Steve Morris 

On 03/23/99, Pinnacle Laboratories Inc., (ADHS License No. AZ0592), received a request to 

analyze aqueous samples. The samples were analyzed with EPA methodology or equivalent 

methods. The results of these analyses and the quality control data, which follow each set of 

analyses, are enclosed. 

All analyses were performed by Severn Trent Laboratories, Pensacola, FL. 

Ifyou have any questions or comments, please do not hesitate to contact us at (505) 344-3777. 

Kimberly D. McNeill 
Project Manager 

MR:jt 

Enclosure 

H. Mitchell Rubenstem, Ph.D. 

General Manager 



CLIENT 

PROJECT# 

PROJECT NAME 

01 
02 

:GIANT REFINING CO. 

:OCDPERMIT 

:SAMPLING SPRING 1999 

PL ID: 903088 

PINNACLE CLIENT 
ID# DESCRIPTION 

903088-01 EP-l-32299 

903088-02 AL-1-32299 

---TOTALS---

2709-0 Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

DATE RECEIVED :03/23/99 

REPORT DATE :04/01/99 

DATE 
MATRlX COLLECTED 

AQUEOUS 03/22/99 

AQUEOUS 03/22/99 

MATRIX 
AQUEOUS 

#SAMPLES 
2 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, Florida 32514 (850) 474-1901 

Accession Number: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

Client Sample Id: 

EP-1-32299 

AL-1-32299 

"Method Report Summary" 

903460 
PINNACLE LABORATORIES 
N/S 
CCD PERMIT SAMPLING SPRING 1999 
N/S 
Group of Single Wetchem 

Parameter: 

BIOCHEMICAL OXYGEN DEMAND 
(405 .1) 

BIOCHEMICAL OXYGEN DEMAND 
(405 .1) 

Unit: 

MG/L 

MG/L 

[0) Page 3 
Date 30-Mar-99 

Result: 

390 

540 



.. ~.,. 

I PLf;Accession #: "';·ql· 3 L/ () .\i'~f;:J,vr·(?':' ''!("· . O . 
U"l C. 

7 ,. 1--L--!-- r/'\ut:.: ' ur-1-
. " ··' : . ··: ., . . ' :··~ ..... ~ . 

r--
PROJECT MANAGER: ''h~'C<' :;;.~: .•. '~ /•',i · ;,;;, '·'f~?-!',f·~w''AN AL YSiS~R·ea U EST~~~fl£~:~~~~t~•tJ.<!16 t:<'t• ·. "~· 

.. 

~ coMPANY: G · 11·11!-~ /Jn//J~ ... r!.a. / C! '!7, ·· z c<. :c 
UJ I 

Ci) z a.. -I( f. ,J f3t"'X J7 ( cc UJ (.) :2 .--
0 ADDRESS: f- co a.. U5 .--- f- 0 N' ~ 

("') 

w c.::; c.(.J t1J.ct2 IJLfh <J ~ 3 a. L .-- t5 ~ ~ 
.--

cci co "0 en Q) .......... co 1/) '2 0 

~ ~ & 0 I ' . . ..- £ Q) ~ -~ 
0 

Ee M' £ :::::> ::::.. :§ ~ '2 <0 PHONE: 5 <? 5"- ,7,-:l,::) - ..3;?3 z3 0. f- <0 ~ .--
~ 

.-- Q) .... 
~ 0 c: '2 co - 1/) ~ m 1/)' 0 D <0 ~ 0 

FAX: :::;-CJ;; - 'ZP.a- 0 ~/o c: e 1/) 

D ~ 
<0 0 -E 1/) IS - 1/) <{ 0 <0 
~ 0 Q) 

~ - .-- IS .c !2 ~ s UJ a.. 0 ~ 
.-- §_ !£. Q) a.. a: 

..J ~ 
co 0 .!!:! LO Q) ~ ..J w Q) 

~ 
(.) 

·~ 0 ~ ~ (.) z 
BILL TO: 6.tutl.sL 

Q:; ~ LO co .!!:! .!!:! ~ e .-- s i:::- - ~ a: 0 1/) .-- 0 ~ ~ 
co 

~ ...... 1/) f-..... Q) :::1 0 ~ Ln ti c: :.::i §: >-0 ·-o i:S q a.. 
~ D -- ~ - co E .s .c z 

~ ~ (.) .-- "0 .E Q) 0 COMPANY: >- D !5 <D ~ e u. :c. lO x x 0 ~ ~ a.. -= :;:, 1/) 1/) (.) 

:::::J x -- - ~ Q) .s IS E .--

I~ 
(!) UJ UJ _J co :::::J - c: 1/) 

I 
..c:: 0 <0 u. w ADDRESS: ~ Ill ~ 

0 ~ 0 

~ 
::> 1/) 

Q) is (.) a.. c: Q) Q) 0 0 lO ::> 
~ ~ 

Q) a: :::1 co UJ 
~ £ UJ ~ "0 "0 <( ~ ~ a: Q) 

c:i .-- - - '(3 '(3 C3 1'2 .?;> 1/) w <{ e 0 .-- .-- .-- ..... 0 0 0 :e ::s ·;:: 'E) c:t: c:t: 
~ 

Q) N ..... .-- 0 ti §;. Q) 

'E) 
0 co ~ ~ ~ ~ ~ g <D <D <D <D c: 0 ~ cc cc :::E en SAMPLE 10:, :: .. . :, ·:DATE/.:.·. TIME :g{_~ATRIX~·B'A\~~!:0. ~. ~ 0 0 0 0 0 0 ~ ~ ~ ~ Q) Q) 0 Q) ·;:: 

~ 
u (.) :::1 

<{ a.. co co co co co co LO co co co co a.. :t: c... (!) a.. ex: ex: ~ z 
w .Ef>-1- 52'2?'7 w~-0? ofoo /1~ 0 ~it~~~¥.~~~'; X a: 
<{ /lt...-1- 3 .2. 2 Cf'Y ;, Otf./9 ll i~~~\~}l; ~ c 

(\~~t~;,~i w 
c 
<{ t~~:;; 'IJ<'iiilf 
:X: ''"' ;·n;·. 

en ·'~ ~-.... 

..____ 

~ .. r-

>= I :i~~"-::~'Jii{' ...J 
w 'i"t·'''~*~·'>YI: 
I- 1171~;~{·4:~#. 
w 

1-N~}~J~~;, ...J 
a.. 

"lt~~j;~J·:: ~ 
0 
() PROJECT INFORMATION PRIOR AUTHORIZAT~9.~J~BEQUIREDFOR RUSJ-:1 PROJEC'U)., 'o.RELINQUISHED .. BY.!''''-'J/i;f.;,,-1;1.i;. J~gLIN9UISHED BY: .. .. 2 • . J\~,~;. ~"l:o-ii•H,,,, .. y.~,,- ... ~<.\-;:, ''>"lH,~~~{ffl~~.JjfJ.~, . ._.,.,. z P~9!i. II@. 0 C {) fly~· {RUSH) 0 24hr 04Bhr 072hr 01 WEEK (NORMAL) 0 S~:-~lime: O 1f 9 

Signature: Time: 
~ '*'1.-t a: PROJ NAME: __, ~ CERTIFICATION REQUIRED: ONM OSDWA OOTHER 

I s~~;,:me/nu~,~:: ]_~~J./Cf/ 
Printed Name: Date: 

0 --"~/fj~q METHANOL PRESERVATION 0 u.. 
en SHIPPED VIA: ./ COMMENTS: FIXED FEE 0 com~~c~ 1 ,_ Company: 

I See reverse side (Force Magure) ~--
I- SAMPLE RECEIPT 

JRECE)VED·BY~1Yri ·J.i=!ECEIVED BY: (LAB) . . 2 .. 
...J NO. CONTAINERS ~l.'\a1J:~ • }_ liT O<a'J6 ;~~~~m:} :-· \ ~··· ·.·lime: ._· .. · ..J 

1M. .) -K1 ~ I nnD<:.A u. YIN INA CUSTODY SEALS 
t~t~d~ame; ~~~: o -:Z3·C!~ ii~~~~~Ji~i::t:.-;.,~ate: • •. · . ' ~;. ' ... w 

en RECEIVED INTACT 
. 

-~ I... a K,'-1+- oR.eA,. <l: 
c~T[/ Fl 

'~~:~i.e~·'.':~ ::-;:,·~· .. ~1 .~·:,· ~·., .~...- .. ·. ':. . ' w 
BLUE ICE/ICE '0~:'sPHznacle Diboratories Inc.·· ..J 

a.. 
---- 11/10/98 Plllnc.: Pinnacle Laboratories, Inc.· ?709·0 Pan American Freeway, NE • Albuquerque, New Mexico 87107 • (505) 3·:4-3777 • Fax (505) 344·4413 • E-mail: PIN_LAB®WORLDNET.ATT.NET DISTRIBUTION: White· PLI, Canary· Origin< 



GIANT REFINING COMPANY 
ROUTE 3 BOX 7 
GALLUP, NM 87301 

Project Name 
Project Number 

SAMPLING FALL 1999 
OCD Permit 

Attention: STEVE MORRIS 

Pinnacle Lab ID number 

January 17, 2000 

2709-D Pan American Freeway NE 

Albuquerque, New Mexico 871 07 
Phone(505)344-3777 
Fax(505)344-4413 

001019 

On 12/16/99 Pinnacle Laboratories, Inc. Inc., (ADHS License No. AZ0592), received a 

request to analyze aqueous samples. The samples were analyzed with EPA 

methodology or equivalent methods. The results of these analyses and the quality control 

data, which follow each set of analyses, are enclosed. 

Due to laboratory error, EPA holding time was not met for TDS and BOD. We apologize for 

any inconvenience this may have caused. There is no charge for these samples. 

All parameters were performed by Severn Trent (FL) Inc., Pensacola, FL. 

If you have any questions or comments, please do not hesitate to contact us 

at (505)344-3777. 

Kimberly D. McNeill 
Project Manager 

MR: mt 

Enclosure 

H. Mitchell Rubenstein, Ph. D. 

General Manager 



CLIENT :GIANT REFINING COMPANY 

PROJECT# : OCD Permit 
PROJECT NAME : SAMPLING FALL 1999 

PIN 
ID.# CLIENT DESCRIPTION 

01 EP1-121499 
02 AL 1-121499 

Prin!1•rl 0111Tlll0. J I)) PM 

PINNACLE ID 
DATE RECEIVED 
REPORT DATE 

MATRIX 
AQUEOUS 
AQUEOUS 

2709-0 Pan American Freeway NE 
Albuquerque, New Mexico 871 07 
Phone(505)344-3777 
Fax(505)344-4413 

: 001019 
: 12/16/99 
: 01/17/00 

DATE 
COLLECTED 

12/14/99 
12/14/99 

--

Fila: short report.XLT: COVEREP 



Committed To Your Success 

Date: 
STL Accession Number: 
Project Name: 
Project Location: 
Methods: 

January 13, 2000 
912226 

CASE NARRATIVE 

OCD Permit-Giant Refining 
n/s 
TDS/BOD 

STL Sample ID 
912514-01 
912514-02 

Client Sample ID 
EP1-121499 
AL 1-121499 

The samples listed above were received at the laboratory on 16-DEC-99 in good condition at a temperature ofJOC. 

BOD samples received out of hold time. 

TDS analyzed out of hold time due to problems encountered by the lab during relocation. 

No other problems were associated with the analysis of these samples. 

a part of 
----··-----·-
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Committed To Your Success 

Date: 
STL Accession Number: 
Project Name: 
Project Location: 
Methods: 

January 12, 2000 
912514 

CASE NARRATIVE 

GRC/OCD Permit Sampling Fall1999 
N/S 
800-405.1/COD-41 0.4/TOC-415.1/TDS-160.1 

STL Sample ID 
912514-1 
912514-2 

Client Sample ID 
EP1-121499 
AL 1-121499 

Severn Trent Laboratories 
3355 Mclemore Drive 
Pensacola FL 32514 

Tel: (850) 474-1001 
Fax: (850) 478-2671 

The samples listed above were received at the laboratory on 16-DEC-99 in good condition at a temperature of2°C. 

The samples for TDS-160.1 were not analyzed within the hold times due to a laboratory error. 

An Out of Control Event/Corrective Action form has been documented for this problem and has been tiled in our QA 
Department. 

No other problems were associated with the analysis of these samples. 

Lance W. Larson 
STL-Fl Project Manager 

:_port~-------
·~ '; ·:: :: '~ j 



Conunitted To Yo11r Success 

Ms. Kim McNeill 
Pinnacle Laboratories 
2709-D Pan American Freeway Northeast 
Albuquerque, NM 87107 

LOG NO: C9-12514 
Received: 16 DEC 99 
Reported: 09 JAN 00 

Project: 912062-GIANT REFINNING COMPANY 
Sampled By: Client 

Code: 09530019 
REPORT OF RESULTS Page 1 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 

12514-1 EP1-121499 12-14-99/09:45 

12514-2 AL1-121499 12-14-99/09:30 

PARAMETER 12514-1 12514-~2 

Biochemical Oxygen Demand (5 Day) 
Analyst 

(405.1/5210B), mg/1 130 

Prep Date 
Analysis Date 
Batch ID 

Chemical Oxygen Demand (410.4), mg/1 
l..t.J.alyst 
rep Date 

Analysis Date 
Batch ID 

Total Organic Carbon (415.1), mg/1 
Analyst 
Analysis Date 
Batch ID 

Total Dissolved Solids (160.1), mg/l 
Analyst 
Prep Date 
lmalysis Date 
Batch ID 

BE 
12.17.99 
12.22.99 

BDW110 

1300 
RB 

12.21.99 
12.22.99 

CHX048 

100 
BT 

12.23.99 
TOW095 

7400 
ED 

12.22.99 
12.27.99 

TDW065 

94 
BE 

12.17.99 
12.22.99 

BDW110 

770 
RB 

12.21.99 
12.22.99 

CHX048 

82 
BT 

12.23.99 
TOW095 

4100 
ED 

12.22.99 
12.27.99 

TDW065 

• pJrt of -- - --.- -···------~·- -
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( ( 

c...A"merican Environmental Network, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

01 
02 

:GIANT REFINING COMPANY 
: (NONE) 
:OCD WASTEWATER 

AEN ID: 801331 
AEN CLIENT 
ID # DESCRIPTION 
801331-01 EP1-11398 
801331-02 AL1-11398 

---TOTALS---

DATE RECEIVED 

REPORT DATE 

MATRIX 
AQUEOUS 
AQUEOUS· 

MATRIX 
AQUEOUS 

#SAMPLES 
2 

AEN STANDARD DISPOSAL PRACTICE 

:01/14/98 

: 01/28/98 

DATE 
·coLLECTED 

01/13/98 
01/13/98 

~he samples from this project will be disposed of in thirty (30) days from 
~he date of this report. If an extended storage period is required, please 
contact our sample control department befor~ the scheduled disposal date. 



( c 
AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001 

Accession Number: 
Client: 
Pro~ect Number: 
Pro~ect Name: 
ProJect Location: 
Test: 

Client Sample Id: 

801331-01 

801331-02 

"Method Report Summary" 

801284 
AMERICAN ENVIRONMENTAL NE'IWORK 
801331 

(NEW MEXICO) INC. 

GIANT ·REFINERY 
CINIZA 
Group of Single Wetchem 

Parameter: 

BIOCHEMICAL OXYGEN DEMAND 
(405.1) 
CHEMICAL OXYGEN DEMAND (410.4) 
TOTAL DISSOLVED SOLIDS (160.1) 
TOTAL SUSPENDED SOLIDS (160.2) 

BIOCHEMICAL OXYGEN DEMAND 
(405.1) 
CHEMICAL OXYGEN DEMAND (410.4) 
TOTAL DISSOLVED SOLIDS (160.1) 
TOTAL SUSPENDED SOLIDS (160.2) 

Unit: 

MG/L 
MG/L 
MG/L 
MG/L 

MG/L 
MG/L 
MG/L 
MG/L 

[0) Page 3 
Date 23-Jan-98 

Result: 

110 
800 
6400 
100 

160 
900 
6500 
170 



c ~··. 
AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Road Pensacola, Florida 32514 (904) 474-1001 

Accession Number: 
Client: 
Pro~ect Number: 
Pro~ect Name: 
Pro]ect Location: 
Test: 

Client Sample Id: 

801331-01 
801331-02 

"Method Report Summary" 

801284 
AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
801331" 
GIANT REFINERY 
CINIZA 
TOTAL ORGANIC CARBON 

Parameter: 

TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 

Unit: 

MG/L 
MG/L 

(0) Page 3-
Date 26-Jan-98 

Result: 

82 
100 



lnter·ffiountain Labotatorles, Inc. 

Client: 

Project: 

Sample ID: 

Lab ID: 

Matrix: 

Condition: 

Giant Refining Co. 

Ciniza Refinery 

Aeration Lagoon Influent 

0397W00618 

Water 

Cool/Intact 

···Parameter 

GENERAL PARAMETERS 
Oxygen Demand - BOD 

Oxygen Demand - COD 

Solids- Total Dissolved 

297 

1,650 

3,858 

mg/L 

mg/L 

mg/L 

.'>".· 

· Units;· · · .l?ot. 

N/A 

N/A 

10 

2506 W. Main Street 

Farmington, New Mexico 87401 

Date Received: 04/17/97 

Date Reported: 06/17/97 

Date Sampled: 04/16/97 

Time Sampled: 0915 

· Analyl;is 

·· ;Method~ Date . Time I nit. 

EPA 405.1 04/17/97 1230 WM 

EPA410.1 04/25/97 0830 BJ 

EPA160.1 04/18/97 0850 BJ 

Reference: EPA- "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Reli.sed 

March, 1983. 

Reviewed By: ~&,__o:::.....:IF--------------
Gioria Bartlett, Asst Lab Manager 



lnter·ffiountaln Labotatotles, Inc. 

Client: 

Project: 

Sample ID: 

Lab ID: 

Matrix: 

Condition: 

Giant Refining Co. 

Ciniza Refinery 

Pond Influent 

0397W00617 

Water 

Cool/Intact 

GENERAL PARAMETERS 
Oxygen Demand - BOD 

Oxygen Demand - COD 

Solids- Total Dissolved 

330 

1,449 

7,120 

mg/L 

mg/L 

mg/L 

N/A 

N/A 

10 

2506 W. Main Slreat 

Farmington, New Mexico 87401 

Date Received: 04/17/97 

Date Reported: 06/17/97 

Date Sampled: 04/16/97 

Time Sampled: 0905 

EPA 405.1 04/17/97 1230 WM 

EPA 410.1 04/25/97 0830 BJ 

EPA160.1 04/18/97 0850 BJ 

Reference: EPA- "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protect:on Agency, EPA 600/4-79-020, Revised 

March, 1983. 

Reviewed By: .~ ... ,.:..._~1=""--------------
Gioria Bartlett, Asst. Lab Manager 



lnter·ffiountQin LQbOtQtotles, Inc. 

Client: 

Project: 

Sample ID: 

Lab ID: 

Matrix: 
Condition: 

Reference: 

Comments: 

2506 W. Main Street 

Farmington, New Mexico 87401 

TOTAL ORGANIC CARBON 
roc 

Giant Refining Co. 

Annual Groundwater 

Pond 1 Influent 

0397W00617 

Water 
Cool/Intact 

Total 

Organic 

Carbon 

Replicate #1 

Replicate #2 

Replicate #3 

Date Reported: 

Date Analyzed: 

Date Sampled: 

Time Sampled: 
Date Received: 

150.2 1.0 

141.1 1.0 

150.3 1.0 

159.2 1.0 

ND- Analyte not detected at stated detection limit. 

06/17/97 

04/30/97 

04/16/97 

9:05 
04/17/97 

Method 415.1: TOTAL ORGANIC CARBON (TOC). Test Methods for Evaluating Solid Waste, 

SW-846, USEPA, 3rd Edition, Final Update II, Sept., 1994. 

Reported by: ~ 
..7 

Reviewed by:-'~&=''-'------



lnter·ffiountaln Laboratories, Inc. 

Client: 

Project: 

Sample 10: 
Lab 10: 
Matrix: 
Condition: 

Reference: 

Comments: 

2506 W. Main Street 
Farmington. New Mexico 87401 

TOTAL ORGANIC CARBON 
TOC 

Giant Refining Co. 
Annual Groundwater 

Aeration Lagoon Influent 
0397W00618 

Water 
Cool/Intact 

Total 
Organic 

Carbon 

Replicate #1 
Replicate #2 
Replicate #3 

208.2 

217.3 

205.4 

202.0 

Date Reported: 

Date Analyzed: 

Date Sampled: 
Time Sampled: 
Date Received: 

1.0 

1.0 

1.0 

1.0 

NO - Analyte not detected at stated detection limit. 

06/17/97 

04/30/97 

04/16/97 

9:15 
04/17/97 

Method 415.1: TOTAL ORGANIC CARBON (TOC). Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, 3rd Edition, Final Update II, Sept., 1994. 

Reported by: ~ Reviewed by:_:t9<B-=---=------



.,ll~-j.uml. , . 
~~~;;,~~~\~a~r~f~~~ntain ·,. -CHAIN OF CUSTODY RECORD ~--::~ _..,·,. _. ·. · oralones, Inc. . i :. · ,, 
.. :. . ' . "'1 . '· ' . Client/Project Name ·. · , ~roject Location 

>' ''· .;~f:~~}r.;JAfiiAtuAt.. G"'.,a~" ,/ V"~ ier . -~~ /C;#; z A 
~~~~~{:;(t-?~ignature) • : . · ~\, '' . , Chain of Custody Tape No. Remarks 

~----------------~ 

·. : Sa!llple NoJ · 
· ·l~en,iflcatlon ~at~ Time Lab Number Matrix _ 

is:lf/;1/. ~-'11'17ZI~Yhzl1.{:?~1 __ I _ /i~ Q _ _ -_ I {i}_ s--~~~ S~tv-'1- 'll'lfli'I/Ji;htlig'-15 I - -- I , )) . ~ I 8 /~y= 
. .>Hw~-r- '<.1Lf9214'1~¥1rzi;3"LP _l __ __ I ___ _!_J _______ i.l It~ 

c I !fw·.-f.;.: 'I ~~ Q ~'2o '\ . 9 
110·:!!-{~·;;._'j_ J >97 _ '1/ts/t? 11 lf) , ., 2 jY;,_:(; .:: 
rt-u.,-t(-'fltj71€1¥'9ll_o7¥-?:_l_ _____ -_l_~ _______ l__el I I I IToCa~To~_ tf/(/~5- qJs97 q./Jsh JSi~ - -- - \.. -- -fl 

~ 

- _,../.L~.._ ., 4't'l~~ll ~) £' ~ 

I I I · I . 7'i. · 1 1 1 I I I · ~+ .. un:LruJ 
'l . - .. ·.· I I 
·. "\ r·· ';··r· '. . 

I .",i. ~ 

l_.i; I I I I I I I I 

~e11nqulsh~ by:~ 

~' ~ ~e!lnqulshed_,by: (Signature) 

"' ... 
•· .... 

Relinquished-by: (Signature) -~ . . : .. ?l:;;;r :: ·:<:-: >, :: · ):~ · 

~~ 
/ 

Time 

7 lo3o 
Date Time 

Date I Time Received by laboratory: (Signature) 

Inter-Mountain Laboratories, Inc. 
t.:; 

J{t.:;;,; ,..:.·. ''\.".' 

· ·.; · < ~- i. • 1633 Terra Avenue 
0 
1701 Phillips Circle 
Gillette, Wyoming 82718 
Telephone (307) 682·8945 

fi'--
2506 West Main Street 

: Fannington, NM 87401 
Telephone (505) 326-4737 

. • ;- '·' ;' :' Sheridan, Wyoming 82801 ,) i · .. :.-.;~: , T~le_f?hOI}~ (307) 672-8945 
' .. . ~·: ---------------------------

~~:.:~'·~-~·t\ 4: ~ .. !' :;..: ::.: 

0 
1160 Research Dr . 
Bozeman, Montana 59715 
Telephone (406) 586-8450 

0 
11183 SH 30 
College Station, TX 77845 
Telephone (409) 776-8945 

1 
Date I Time 

lf~l7fzi/02S 
Date Time 

Date I Time 

46232 



SAMPLE DATE 

1117/96 
1117/96 

12/16/96 
12/16/96 

1996 OCD ANNUAL REPORT 

EXPLANATION OF SAMPLE IDENTIFICATION 
Wastewater Treatment 

OCD 4Q95 - AP 1 
OCD 4Q95 - AL2 

ALl - 121696 
EP1 - 121696 

SAMPLE POINT 

API Separator (effluent) 
Aeration Lagoon (effluent) 

Aeration Lagoon Inlet (API Separator) 
Evaporation Pond 1 Inlet (Aer. Lagoon effluent) 



SAMPLE DATE 

1117/96 
1117/96 

12/16/96 
12/16/96 

1996 OCD ANNUAL REPORT 

EXPLANATION OF SAMPLE IDENTIFICATION 
Wastewater Treatment 

OCD 4Q95- API 
OCD 4Q95 - AL2 

ALI - 121696 
EP1 - 121696 

SAMPLE POINT 

API Separator (effluent) 
Aeration Lagoon (effluent) 

Aeration Lagoon Inlet (API Separator) 
Evaporation Pond 1 Inlet (Aer. Lagoon effluent) 



February 7, 1996 

11r.P. VV. Sanchez 
State ofNew Mexico 
Oil Conservation Division 
2040 S. Pacheco 
Santa Fe, New Mexico 87505 

Dear 11r. Sanchez: 

(ijf,' !. 'i i 
INDUSTRIES, INC. 

Route 3, Box 7 
Gallup, New Mexico 
87301 

SUBJECT: ANALYTICAL REPORT FOR DISCHARGE PERMIT GW-32 -
4TH QUARTER 95. 

On January 17, 1996, water samples were taken from the API separator and the aerated 

lagoon. This sampling event was to comply with quarterly sampling requirements set out 

in the GW 32 Discharge Permit. Attached is a hard copy of the analytical results for this 

sampling event. ATI ID# 601359-01 corresponds to Giant's sample number OCD 4Q95-

AP1, which is the API separator, and ATI I# 601359-02 corresponds to Giant's sample 

number OCD 4Q95-AL2, aerated lagoon. 

If there are any questions please contaet me at (505) 722-0227. 

Sincerely, 

~~er 
Giant Refining Company 
CINIZA Facility 

xc: 
David Pavlich, HSE Manager 
Steve Morris, Environmental Spec. 
File: 4QTR95 



February 7, 1996 

Mr. P. W. Sanchez 
State ofNew Mexico 
Oil Conservation Division 
2040 S. Pacheco 
Santa Fe, New Mexico 87505 

Dear Mr. Sanchez: 

(ij/,'!. 'i i 
INDUSTRIES, INC. 

Route 3, Box 7 
Gallup, New Mexico 
87301 

SUBJECT: ANALYTICAL REPORT FOR DISCHARGE PERMIT GW-32-
4TH QUARTER 95. 

On January 17, 1996, water samples were taken from the API separator and the aerated 

lagoon. This sampling event was to comply with quarterly sampling requirements set out 

in the GW 32 Discharge Permit. Attached is a hard copy of the analytical results for this 

sampling event. ATI ID# 601359-01 corresponds to Giant's sample number OCD 4Q95-

AP1, which is the API separator, and ATI I# 601359-02 corresponds to Giant's sample 

number OCD 4Q95-AL2, aerated lagoon. 

If there are any questions please contact me at (505) 722-0227. 

Sincerely, 

~~er 
Giant Refining Company 
CINIZA Facility 

xc: 
David Pavlich, HSE Manager 
Steve Morris, Environmental Spec. 
File: 4QTR95 



A Analytical Technologies, Inc. 

February 3, 1996 

Giant Refining Co. 
Route 3, Box 7 
Gallup, NM 87301 

2709-0 Pan American Freeway. NE Albuquerque. NM 87107 
Phone (5051 344-3777 FAX (505) 344-4413 

ATI I.D. 601359 

Project NamefNumber: OCD-WM 4 QTR 95 

Attention: Edward Horst 

On 01/18/96 1 Analytical Technologies, of New Mexico Inc., (ADHS 
License No. AZ0015), received a request to analyze aqueous 
samples. The samples were analyzed with EPA methodology or 
equivalent methods. The results of these analyses and the 
quality control data, which follow each set of analyses, are 
enclosed. 

EPA method 150.1 (pH) analyses were performed by Analytical 
Technologies, Inc., Albuquerque, NM. 

All other analyses were performed by Analytical Technologies, 
Inc., 11 East Olive Road, Pensacola, FL. 

If you have any questions or comments, please do not hesitate to 
contact us at (505) 344-3777. 

Kimberly D. McNeill 
Project Manager 

MR: jt 

Enclosure 

~vvtt~F-
H. Mitchell Rubenstein, Ph.D. 
Laboratory Manager 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



··~Analytical Technologies, Inc. 

February 3, 1996 

Giant Refining Co. 
Route 3, Box 7 
Gallup, NM 87301 

2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (5051 344-3777 FAX (505) 344-4413 

ATI I.D. 601359 

Project Name/Number: OCD-WM 4 QTR 95 

Attention: Edward Horst 

On 01/18/96, Analytical Technologies, of New Mexico Inc., (ADHS 

License No. AZ0015), received a request to analyze aqueous 
samples. The samples were analyzed with EPA methodology or 
equivalent methods. The results of these analyses and the 
quality control data, which follow each set of analyses, are 
enclosed. 

EPA method 150.1 (pH) analyses were performed by Analytical 
Technologies, Inc., Albuquerque, NM. 

All other analyses were performed by Analytical Technologies, 
Inc., 11 East Olive Road, Pensacola, FL. 

If you have any questions or comments, please do not hesitate to 

contact us at (505} 344-3777. 

Kimberly D. McNeill 
Project Manager 

MR:jt 

Enclosure 

~'MJebJ.~ 
H. Mitchell Rubenstein, Ph.D. 
Laboratory Manager 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



d.h AnalyticaiTechnologies,lnc. 

CLIENT 

PROJECT # 
PROJECT NAME 

01 
02 

:GIANT REFINING CO. 

: 4 QTR 95 

: OCD-WM 

ATI 
ID # 
601359-01 
601359-02 

ATI ID: 601359 

CLIENT 
DESCRIPTION 

OCD 4Q95-AP1 
OCD 4Q95-AL2 

---TOTALS---

DATE RECEIVED 

REPORT DATE 

MATRIX. 

AQUEOUS 
AQUEOUS 

MATRIX 
AQUEOUS 

#SAMPLES 
2 

ATI STANDARD DISPOSAL PRACTICE 

: 01/18/96 

:02/03/96 

DATE 
COLLECTED 

01/17/96 
01/17/96 

The samples from this project will be disposed of in thirty (30) days from 
the date of this report. If an extended storage period is required/ please 

contact our sample control department before the scheduled disposal date. 



A AnalyticaiTechnologies,lnc. 

CLIENT 
PROJECT # 
PROJECT NAME 

01 
02 

:GIANT REFINING CO. 

: 4 QTR 95 

: OCD-WM 

ATI 
ID # 
601359-01 
601359-02 

ATI ID: . 601359 

CLIENT 
DESCRIPTION 

OCD 4Q95-AP1 
OCD 4Q95-AL2 

---TOTALS---

DATE RECEIVED 

REPORT DATE 

MATRIX. 

AQUEOUS 
AQUEOUS 

MATRIX 
AQUEOUS 

#SAMPLES 
2 

ATI STANDARD DISPOSAL PRACTICE 

: 01/18/96 

: 02/03/96 

DATE 
COLLECTED 

01/17/96 
01/17/96 

The samples from this project will be disposed of in thirty (30) days from 

the date of this report. If an extended storage period is required, please 

contact our sample control department before the scheduled disposal date. 



4h AnalyticaiTechnologies,lnc. 

GENERAL CHEMISTRY RESULTS 

CLIENT 

PROJECT # 

PROJECT NAME 

PARAMETER 
PH (150.1) 

: GIANT REFINING CO. 

: 4 QTR 95 

: OCD-WM 

UNITS 
UNITS 

01 

8.70 

ATI I.D. 

DATE RECEIVED 

DATE ANALYZED 

02 
7.61 

601359 

01/18/96 

01/19/96 



A AnalyticaiTechnologies,lnc. 

GENERAL CHEMISTRY RESULTS 

CLIENT 

PROJECT # 

PROJECT NAME 

PARAMETER 
PH (150.1) 

: GIANT REFINING CO. 

: 4 QTR 95 

: OCD-WM 

UNITS 
UNITS 

01 
8.70 

ATI I.D. 

DATE RECEIVED 

DATE ANALYZED 

02 
7.61 

601359 

01/18/96 

01/19/96 



. A AnalyticalTechnologies,lnc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT GIANT REFINING co. ATI I.D. : 601359 

PROJECT # 4 QTR 95 SAMPLE MATRIX : AQUEOUS 

PROJECT NAME OCD-WM 

SAMPLE DUP. SPIKED SPIKE 9.<-0 

PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC. REC 
PH UNITS 60135901 8.70 8.74 0.5 NA NA NA 

(Spike Sample Result - Sample Result) 
% Recovery = ------------------------------------- X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = ---------------------------------- X 100 

Average Result 



. A AnalyticalTechnologies,lnc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT GIANT REFINING co. ATI I. D. : 6013 59 

PROJECT # 4 QTR 95 SAMPLE MATRIX : AQUEOUS 

PROJECT NAME OCD-WM 

SAMPLE DUP. SPIKED SPIKE ~ 0 

PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC. REC 
PH UNITS 60135901 8.70 8.74 0.5 NA NA NA 

(Spike Sample Result - Sample Result) 
% Recovery = ------------------------------------- X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = ---------------------------------- X 100 

Average Result 



A AnalyticaiTechnologies,lnc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Project Number: 
Pro~ect Name: 
ProJect Location: 
Test: 
Matrix: 
QC Level: 

601355 
ANALYTICAL TECHNOLOGIES, INC. 
601359 
GIANT 
OCD-WM 
Group of Single Wetchem 
WATER 
II 

Lab ID: 001 
Client Sample Id: 601359-01 

Parameters: Units: Results: 

BIOCHEMICAL OXYGEN 
DEMAND (405 .1) MG/L >7800 
CHEMICAL OXYGEN DEMAND 
(410 .4) MG/L 17000 

TOTAL DISSOLVED SOLIDS 
(160 .1) MG/L 16000 

Comments: 

Sample Date/Time: 17-JAN-96 1225 
Received Date: 19-JAN-96 

Rpt Lmts: Q: Batch: Analyst: 

2 BDW007 AB 

200 + CHX004 RB 

5 TDW006 ED 



A AnalyticaiTechnologies,lnc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Project Number: 
Pro~ect Name: 
ProJect Location: 
Test: 
Matrix: 
QC Level: 

601355 
ANALYTICAL TECHNOLOGIES, 
601359 
GIANT 
OCD-WM 
Group of Single Wetchem 
WATER 
II 

INC. 

Lab ID: 001 
Client Sample Id: 601359-01 

Parameters: Units: Results: 

BIOCHEMICAL OXYGEN 
DEMAND (405.1) MG/L >7800 
CHEMICAL OXYGEN DEMAND 
(410 .4) MG/L 17000 

TOTAL DISSOLVED SOLIDS 
(160.1) MG/L 16000 

Comments: 

Sample Date/Time: 17-JAN-96 1225 
Received Date: 19-JAN-96 

Rpt Lmts: Q: Batch: Analyst: 

2 BDW007 AB 

200 + CHX004 RB 

5 TDW006 ED 



. A AnalyticaiTechnologies,lnc. 
"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 
Matrix: 
QC Level: 

601355 
ANALYTICAL TECHNOLOGIES, 
601359 
GIANT 
OCD-WM 
Group of Single Wetchem 
WATER 
II 

Lab ID: 002 
Client Sample Id: 601359-02 

INC. 

Parameters: Units: Results: 

BIOCHEMICAL OXYGEN 
DEMAND (405 .1) MG/L 4100 
CHEMICAL OXYGEN DEMAND 
(410 .4) MG/L 6600 

TOTAL DISSOLVED SOLIDS 
(160 .1) MG/L 6400 

Comments: 

Sample Date/Time:· 17-JAN-96 1250 
Received Date: 19-JAN-96 

Rpt Lmts: Q: Batch: Analyst: 

2 BDW007 AB 

200 + CHX004 RB 

5 TDW006 ED 



A AnalyticaiTechnologies,lnc. 
"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 
Matrix: 
QC Level: 

601355 
ANALYTICAL TECHNOLOGIES, 
601359 
GIANT 
OCD-WM 
Group of Single Wetchem 
WATER 
II 

Lab ID: 002 
Client Sample Id: 601359-02 

INC. 

Parameters: Units: Results: 

BIOCHEMICAL OXYGEN 
DEMAND (405 .1) MG/L 4100 
CHEMICAL OXYGEN DEMAND 
(410. 4) MG/L 6600 

TOTAL DISSOLVED SOLIDS 
(160 .1) MG/L 6400 

Comments: 

Sample Date/Time·:· 17-JAN-96 1250 
Received Date: 19-JAN-96 

Rpt Lmts: Q: Batch: Analyst: 

2 BDW007 AB 

200 + CHX004 RB 

5 TDW006 ED 



A AnalyticaiTechnologies,lnc. "Method Report Summary" 

Accession Number: 
Client: 
Project Number: 
Project Name: 
Pro]ect Location: 
Test: 

Client Sample Id: 

601359-01 

601359-02 

601355 
ANALYTICAL TECHNOLOGIES, 
601359 
GIANT 
OCD-WM 
Group of Single Wetchem 

Parameter: 

INC. 

BIOCHEMICAL OXYGEN DEMAND 
(405 .1) 
CHEMICAL OXYGEN DEMAND (410 .4) 
TOTAL DISSOLVED SOLIDS (160.1) 

BIOCHEMICAL OXYGEN DEMAND 
(405 .1) 
CHEMICAL OXYGEN DEMAND (410 .4) 
TOTAL DISSOLVED SOLIDS (160 .1) 

Unit: Result: 

t1fi MG/L >7800 
MG/L 17000 
MG/L 16000 

p. t_}A. MG/L 4100 
MG/L 6600 
MG/L 6400 



. ! Analytica!Technologies,lnc. "Method Report Summary" 

Accession Number: 
Client: 
Project Number: 
Pro~ect Name: 
ProJect Location: 
Test: 

Client Sample Id: 

601359-01 

601359-02 

601355 
ANALYTICAL TECHNOLOGIES, 
601359 
GIANT 
OCD-WM 
Group of Single Wetchem 

Parameter: 

INC. 

BIOCHEMICAL OXYGEN DEMAND 
(405 .1) 
CHEMICAL OXYGEN DEMAND (410 .4) 
TOTAL DISSOLVED SOLIDS (160 .1) 

BIOCHEMICAL OXYGEN DEMAND 
(405 .1) 
CHEMICAL OXYGEN DEMAND (410 .4) 
TOTAL DISSOLVED SOLIDS (160.1) 

Unit: Result: 

API MG/L. >7800 
MG/L 17000 
MG/L 16000 

jJ. L {). . MG/L 4100 
MG/L 6600 
MG/L 6400 



. A AnalyticaiTechnologies,lnc. 

Parameter: 
Batch Id: 
Blank Result: 
Anal. Method: 
!?rep. Method: 
Analysis Date: 
!?rep. Date: 

BOD 
BDW007 
<2 
405.1 
N/A 
24-JAN-96 
19-JAN-96 

Sample Duplication 

Sample Dup: 
Rept Limit: 

Sample Result: 
Dup Result: 
Sample RI?D: 
Max RPD: 
Dry Weight%-

601357-1 
<2 

12 
12 
0 
22 
N/A 

Matrix Spike 

Sample S~iked: N/A 
Rept Lim~t: N/A 
Sample Result: 
Spiked Result: 
Spike Added: 
%- Recovery: 
%- Rec Limits: 
Dry Weight%-

ICV 

ICV Result: 
True Result: 
%- Recovery: 
%- Rec Limits: 

LCS 

LCS Result: 
True Result: 
%- Recovery: 
%- Rec Lim~ts: 

201 
200 
101 
85-115 

"WetChem Quality Control Report" 

COD HIGH 
CHX004 
<10 
410.4 
N/A 
23-JAN-96 
23-JAN-96 

1

601355-1 
<200+ 

17100 
17240 
1 
5 
N/A 

601355-1 
<200+ 
17100 
31680 
15000 
97 
81-117 
N/A 

660 
701 
94 
90-110 

TDS 
TDW006 
<5 
160.1 
N/A 
25-JAN-96 
22-JAN-96 

1

601365-21 
<5 

750 
736 
2 
16 
N/A 

N/A 
N/A 

337 
293 
115 
66-122 



A AnalyticaiTechnologies,lnc. 

Parameter: 
Batch Id: 
Blank Result: 
Anal. Method: 
Prep. Method: 
Analysis Date: 
Prep. Date: 

BOD 
BDW007 
<2 
405.1 
N/A 
24-JAN-96 
19-JAN-96 

Sample Duplication 

Sample Dup: 
Rept Limit: 

Sample Result: 
Dup Result: 
Sample RPD: 
Max RPD: 
Dry Weight% 

601357-1 
<2 

12 
12 
0 
22 
N/A 

Matrix Spike 

Sample S~iked: N/A 
Rept LimLt: N/A 
Sample Result: 
Spiked Result: 
Spike Added: 
% Recovery: 
% Rec Limits: 
Dry Weight% 

ICV 

ICV Result: 
True Result: 
% Recovery: 
% Rec Limits: 

LCS 

LCS Result: 
True Result: 
% Recovery: 
%" Rec LimLtS: 

201 
200 
101 
85-115 

"WetChem Quality Control Report" 

COD HIGH 
CHX004 
<10 
410.4 
N/A 
23-JAN-96 
23-JAN-96 

1
601355-1 
<200+ 

17100 
17240 
1 
5 
N/A 

601355-1 
<200+ 
17100 
31680 
15000 
97 
81-117 
N/A 

660 
701 
94 
90-110 

TDS 
TDW006 
<5 
160.1 
N/A 
25-JAN-96 
22-JAN-96 

1
601365-21 
<5 

750 
736 
2 
16 
N/A 

N/A 
N/A 

337 
293 
115 
66-122 



.. A AnalyticaiTechnologies,lnc. 
"Quality Control Comments" 

TDW006 
TDW006 

Batch Id: 

601408-1 WAS ADDED TO BATCH ON 1/23/96. 
601451-1,2,3,4,5,6,7 WERE ADDED TO BATCH ON 1/24/96. 

Comments: 



.. A AnalyticaiTechnologies,lnc. 
"Quality Control Comments" 

TDW006 
TDW006 

Batch Id: 

601408-1 WAS ADDED TO BATCH ON 1/23/96. 
601451-1,2,3,4,5,6,7 WERE ADDED TO BATCH ON 1/24/96. 

Comments: 



, A AnalyticaiTechnologies,lnc. 
----- Common Footnotes WetChem -----

N/A NOT APPLICABLE. 
N/S ~ NOT SUBMITTED. 
N/C SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW ATI REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D NOT DETECTED. 
DISS. OR D ~ DISSOLVED 
T & D = TOTAL AND DISSOLVED 
R = REACTIVE 
T TOTAL 
G SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW ATI REPORTING LIMIT; THEREFORE, THE RESULTS ARE niN CONTROL". 

Q = THE ANALYTICAL (POST-DIGESTION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DIGESTION) SPIKE. 

# ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
@ = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P ANALYTICAL (POST DIGESTION) SPIKE. 
I = DUPLICATE INJECTION. 
& AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
N/C* = NOT CALCULABLE; SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
H SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

(*) DETECTION LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN. 

(CA) = SEE CORRECTIVE ACTIONS FORM. 

SW-846, 3rd Edition, September 1986 and Revision 1, July 1992. 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, 17TH ED., 1989 
NIOSH Manual of Analytical Methods, 3rd Edition. 
ANNUAL BOOK OF ASTM STANDARDS, VOLUME 11.01, 1991. 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. IF FLASHPOINT IS LESS THAN 25 
DEGREES CELSIUS, THE DETECTION LIMIT BECOMES THE INITIAL STARTING 
TEMPERATURE. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION) . 

RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH DOLLY P. HWANG SG 
NC NICOLE CALL NSB 
CF CHRISTINE FOSTER ED 
SF BLANCA FACH 

SCOTT GRESHAM 
NANCY S. BUTLER 
ESTHER DANTIN 

RB REBECCA BROWN 
MM MARY MOLONEY 
AB ANDY BROTHERTON 



, th Analytica!Technologies,lnc. 
----- Common Footnotes WetChem -----

N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW ATI REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D NOT DETECTED. 
DISS. OR D = DISSOLVED 
T & D = TOTAL AND DISSOLVED 
R = REACTIVE 
T TOTAL 
G SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW ATI REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q = THE ANALYTICAL (POST-DIGESTION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DIGESTION) SPIKE. 

# ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ 
* 

ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 
TO ANALYSIS) 

@ = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 
DIGESTION) 

P ANALYTICAL (POST DIGESTION) SPIKE. 
I DUPLICATE INJECTION. 
& AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
N/C* = NOT CALCULABLE; SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
H SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

( *) DETECTION LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN. 

(CA) = SEE CORRECTIVE ACTIONS FORM. 

SW-846, 3rd Edition, September 1986 and Revision 1, July 1992. 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, 17TH ED., 1989 
NIOSH Manual of Analytical Methods, 3rd Edition. 
ANNUAL BOOK OF ASTM STANDARDS, VOLUME 11.01, 1991. 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. IF FLASHPOINT IS LESS THAN 25 
DEGREES CELSIUS, THE DETECTION LIMIT BECOMES THE INITIAL STARTING 
TEMPERATURE. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION) . 

RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH 
NC 
CF 
BF 

DOLLY P. HWANG SG 
NICOLE CALL NSB 
CHRISTINE FOSTER ED 
BLANCA FACH 

SCOTT GRESHAM 
NANCY S. BUTLER 
ESTHER DANTIN 

RB REBECCA BROWN 
MM MARY MOLONEY 
AB ANDY BROTHERTON 



, A Analytica!Technologies,lnc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Project Number: 
ProJect Name: 
Project Location: 
Test: 

601355 
ANALYTICAL TECHNOLOGIES, INC. 
601359 
GIANT 
OCD-WM 
TOTAL ORGANIC CARBON 

Analysis Method: 
Extraction Method: 

415.1 I EPA 600 I 04-79-020, Rev. March 1983 
N/A 

Matrix: WATER 
QC Level: II 

Lab Id: 001 
Client Sample Id: 601359-01 

Batch: TOW003 
Blank: A 

Parameter: 

Dry Weight %: 

TOTAL ORGANIC CARBON 
ANALYST 

Comments: 

N/A 

Units: 

MG/L 
INITIALS 

Sample Date/Time: 17-JAN-96 1225 
Received Date: 19-JAN-96 

Extraction Date: 
Analysis Date: 

N/A 
24-JAN-96 

Results: 

4300 
DWB 

Rpt Lmts: 

200 

Q: 



A Analytica!Technologies,lnc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Project Number: 
Pro]ect Name: 
Project Location: 
Test: 

601355 
ANALYTICAL TECHNOLOGIES, INC. 
601359 
GIANT 
OCD-WM 
TOTAL ORGANIC CARBON 

Analysis Method: 
Extraction Method: 

415.1 I EPA 600 I 04-79-020, Rev. March 1983 
N/A 

Matrix: WATER 
QC Level: II 

Lab Id: 001 
Client Sample Id: 601359-01 

Batch: TOW003 
Blank: A 

Parameter: 

Dry Weight %: 

TOTAL ORGANIC CARBON 
ANALYST 

Comments: 

N/A 

Units: 

MG/L 
INITIALS 

Sample Date/Time: 17-JAN-96 1225 
Received Date: 19-JAN-96 

Extraction Date: 
Analysis Date: 

N/A 
24-JAN-96 

Results: 

4300 
DWB 

Rpt Lmts: 

200 

Q: 



A AnalyticaiTechnologies,lnc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Pro~ect Number: 
ProJect Name: 
Project Location: 
Test: 

601355 
ANALYTICAL TECHNOLOGIES, INC. 
601359 
GIANT 
OCD-WM 
TOTAL ORGANIC CARBON 

Analysis Method: 
Extraction Method: 

415.1 I EPA 600 I 04-79-020, Rev. March 1983 
N/A 

Matrix: WATER 
QC Level: II 

Lab Id: 002 
Client Sample Id: 601359-02 

Batch: TOW003 
Blank: A 

Parameter: 

Dry Weight %: 

TOTAL ORGANIC CARBON 
ANALYST 

Comments: 

N/A 

Units: 

MG/L 
INITIALS 

Sample Date/Time: 17-JAN-96 1250 
Received Date: 19-JAN-96 

Extraction Date: 
Analysis Date: 

N/A 
24-JAN-96 

Results: 

1200 
DWB 

Rpt Lmts: 

200 

Q: 



. A AnalyticaiTechnologies,lnc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Pro~ect Number: 
ProJect Name: 
Project Location: 
Test: 

601355 
ANALYTICAL TECHNOLOGIES, INC. 
601359 
GIANT 
OCD-WM 
TOTAL ORGANIC CARBON 

Analysis Method: 
Extraction Method: 

415.1 I EPA 600 I 04-79-020, Rev. March 1983 
N/A 

Matrix: WATER 
QC Level: II 

Lab Id: 002 
Client Sample Id: 601359-02 

Batch: TOW003 
Blank: A 

Parameter: 

Dry Weight %: 

TOTAL ORGANIC CARBON 
ANALYST 

Comments: 

N/A 

Units: 

MG/L 
INITIALS 

Sample Date/Time: 17-JAN-96 1250 
Received Date: 19-JAN-96 

Extraction Date: 
Analysis Date: 

N/A 
24-JAN-96 

Results: 

1200 
DWB 

Rpt Lmts: 

200 

Q: 



. A AnalyticaiTechnologies,lnc. 

Accession Number: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

Client Sample Id: 

601359-01 
601359-02 

"Method Report Summary" 

601355 
ANALYTICAL TECHNOLOGIES, 
601359 

INC. 

GIANT 
OCD-WM 
TOTAL ORGANIC CARBON 

Parameter: 

TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 

\Jnit: 

MG/L 
MG/L 

Result: 

4300 ~?PI. 
1200 AL"l. 



A AnalyticaiTechnologies,lnc. 

Accession Number: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

Client Sample Id: 

601359-01 
601359-02 

"Method Report Summary" 

601355 
ANALYTICAL TECHNOLOGIES, INC. 
601359 
GIANT 
OCD-WM 
TOTAL ORGANIC CARBON 

Parameter: 

TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 

Unit: 

MG/L 
MG/L 

Result: 

4300 !+PI 
1200 AL '2. 



A Analyticallechnologies,lnc. 

Title: 
Batch: 

Water Blank 
TOW003 

"QC Report" 

Analysis Method: 
Extraction Method: 

415.1 I EPA 600 I 04-79-020, Rev. March 1983 
N/A 

Blank Id: A Date Analyzed: 24-JAN-96 Date Extracted: N/A 

Parameters: 

TOTAL ORGANIC CARBON 
ANALYST 

Comments: 

Units: 

MG/L 
INITIALS 

Results: 

ND 
DWB 

Reporting Limits: 

1 



.. A Analyticallechnologies,lnc. 

"QC Report" 
Title: Water Blank 
Batch: TOW003 
Analysis Method: 415.1 I EPA 600 I 04-79-020, Rev. March 1983 
Extraction Method: N/A 

Blank Id: A Date Analyzed: 24-JAN-96 

Units: 

Date Extracted: N/A 

Parameters: 

TOTAL ORGANIC CARBON 
ANALYST 

Comments: 

MG/L 
INITIALS 

Results: 

ND 
DWB 

Reporting Limits: 

1 



A AnalyticaiTechnologies,lnc. 

Title: Water Reagent 
Batch: TOW003 
Analysis Method: 415.1 I EPA 600 
Extraction Method: NIA 

"QC Report" 

I 04-79-020, Rev. March 1983 

RS Date Analyzed: 24-JAN-96 
RSD Date Analyzed: 24-JAN-96 

RS Date Extracted: NIA 
RSD Date Extracted: NIA 

Parameters: 
TOC 

Surrogates: 

Comments: 

Notes: 

Spike 
Added 
6.7 

Sample 
Cone 
<1 

RS 
Cone 
6.5 

RS RSD 
%"Rec Cone 
97 6.6 

NIS = NOT SUBMITTED NIA = NOT APPLICABLE D = DILUTED OUT 
MGIL = PARTS PER MILLION. < = LESS THAN REPORTING LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 

RSD RPD Rec 
%"Rec RPD Lmts Lmts 
99 2 30 71-127 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



A AnalyticaiTechnologies,lnc. 

Title: Water Reagent 
Batch: TOW003 
Analysis Method: 415.1 I EPA 600 
Extraction Method: NIA 

"QC Report" 

I 04-79-020, Rev. March 1983 

Rs Date Analrzed: 24-JAN-96 
RSD Date Ana yzed: 24-JAN-96 

RS Date Extracted: 
RSD Date Extracted: 

Parameters: 
TOC 

Surrogates: 

Comments: 

Notes: 

Spike 
Added 
6.7 

Sample 
Cone 
<1 

RS 
Cone 
6.5 

RS 
%"Rec 
97 

RSD 
Cone 
6.6 

NIS ~ NOT SUBMITTED NIA = NOT APPLICABLE D = DILUTED OUT 
MGIL ~ PARTS PER MILLION. < ~ LESS THAN REPORTING LIMIT. 
* ~ VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 

RSD 
·%"Rec 

99 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 

NIA 
NIA 

RPD Rec 
RPD Lmts Lmts 
2 30 71-127 



A AnalyticaiTechnologies,lnc. 

Water Matrix 
TOW003 

"QC Report" 
Title: 
Batch: 
Analysis Method: 415.1 I EPA 600 

N/A 
I 04-79-020, Rev. March 1983 

Extraction Method: 

Dry Weight %: NIA 
Sample Spiked: 601439-14 

MS Date Analyzed: 
MSD Date Analyzed: 

Spike Sample 

24-JAN-96 
24-JAN-96 

MS MS 

MS Date Extracted: NIA 
MSD Date Extracted: N/A 

MSD MSD RPD Rec 
Parameters: Added Cone Cone %Rec Cone .·%Rec RPD Lmts Lmts 
TOC 7 14 21 100 21 

Surrogates: 

Comments: 

Notes: 
N/S = NOT SUBMITTED N/A = NOT APPLICABLE D = DILUTED OUT 
MG/L = PARTS PER MILLION. < = LESS THAN REPORTING LIMIT. 
* =VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 

100 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 

0 30 51-135 



A AnalyticaiTechnologies,lnc. 

Water Matrix 
TOW003 

"QC Report" 
Title: 
Batch: 
Analysis Method: 415.1 I EPA 600 

NIA 
I 04-79-020, Rev. March 1983 

Extraction Method: 

Dry Weight ~: NIA 
Sample Spiked: 601439-14 

MS Date Anallzed: 
MSD Date Ana yzed: 

Spike Sample 

24-JAN-96 
24-JAN-96 

MS MS 

MS Date Extracted: NIA 
MSD Date Extracted: NIA 

MSD MSD RPD Rec 
Parameters: Added Cone Cone %Rec Cone . %Rec RPD Lmts Lmts 
TOC 7 14 21 100 21 

Surrogates: 

Comments: 

Notes: 
NIS = NOT SUBMITTED NIA = NOT APPLICABLE D = DILUTED OUT 
MG/L = PARTS PER MILLION. < = LESS THAN REPORTING LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 

100 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 

0 30 51-135 



~ Analyt;oaiTechnologies,loo. 
Common notation for Organic reporting 

= NOT SUBMITTED 
N/A = NOT APPLICABLE 
D = DILUTED OUT 
UG = MICROGRAMS 
UG/L = PARTS PER BILLION. 
UG/KG = PARTS PER BILLION. 
MG/M3 = MILLIGRAM PER CUBIC METER. 
PPMV = PART PER MILLION BY VOLUME. 
MG/KG = PARTS PER MILLION. 
MG/L = PARTS PER MILLION. 
< = LESS THAN DETECTION LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM 
AND REFERENCED METHOD. 

ORGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS. 

ND = NOT DETECTED ABOVE REPORTING LIMIT. 

RPT LIMIT= REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION) 

ATI/GC/FID 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME IONIZATION DETECTOR (FID). 

ATI/GC/FIX 
ATI GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING 
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD) 
AND FLAME IONIZATION DETECTOR (FID) . 

ATI/GC/FPD 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFuR-SPECIFIC MODE. 

ATI/GC/PID 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH PHOTOIONIZATION DETECTOR (PID) . 

ATI/GC/TCD 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH THERMAL CONDUCTIVITY DETECTOR (TCD) . 

LJT = LISA THOMASON 
SW STEVE WILHITE 
KW KAREN WADSWORTH 
PL = PAUL LESCHENSKY 
RW ROBERT WOLFE 
BV BEN VAUGHN 
KS KENDALL SMITH 
KK = KERRY KUST 
DWB DAVID W. BOWERS 
RP ROB PEREZ 



~ AnolytkaiTechnologies,loo. 
Common notation for Organic reporting 

N = NOT SUBMITTED 
N/A = NOT APPLICABLE 
D = DILUTED OUT 
UG = MICROGRAMS 
UG/L = PARTS PER BILLION. 
UG/KG = PARTS PER BILLION. 
MG/M3 = MILLIGRAM PER CUBIC METER. 
PPMV = PART PER MILLION BY VOLUME. 
MG/KG = PARTS PER MILLION. 
MG/L = PARTS PER MILLION. 
< = LESS THAN DETECTION LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM 
AND REFERENCED METHOD. 

ORGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS. 

NO = NOT DETECTED ABOVE REPORTING LIMIT. 

RPT LIMIT =REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION) 

ATI/GC/FID 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME IONIZATION DETECTOR (FID). 

ATI/GC/FIX 
ATI GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING 
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD) 
AND FLAME IONIZATION DETECTOR (FID) . 

ATI/GC/FPD 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFuR-SPECIFIC MODE. 

ATI/GC/PID 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH PHOTOIONIZATION DETECTOR (PID) . 

ATI/GC/TCD 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH THERMAL CONDUCTIVITY DETECTOR (TCD) . 

LJT = LISA THOMASON 
SW STEVE WILHITE 
KW KAREN WADSWORTH 
PL = PAUL LESCHENSKY 
RW ROBERT WOLFE 
BV = BEN VAUGHN 
KS KENDALL SMITH 
KK = KERRY KUST 
DWB DAVID W. BOWERS 
RP ROB PEREZ 
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lnter·ffiountQin LQbOrQtorles, Inc. 

January 8, 1997 

Mr. Steve Morris 
Giant Refining, Inc. 
Route 3, Box 7 
Gallup, NM 87301 

Dear Mr. Morris: 

2506 W. Main Srreer 

Far~ington, New Mexico 87401 

Enclosed are the analytical results for the water samples submitted to Inter-Mountain Laboratories 

-Farmington, New Mexico, on December 18, 1996. The samples were analyzed for BOD, COD, 

TDS, and TOC, as specified on the accompanying Chain of Custody document #43574. 

Tests were performed in accordance with 40 CFR 136, "Guidelines Establishing Test Procedures 

for Analysis, " as amended. 

Please call me if you have any questions or comments concerning the analyses. 

Sincerely, 

u.n~~ 
Wanda Manley 
Water Lab Supervisor 
IML- Farmington 

Enclosure: Analytical Report 



lnter·ffiountQJn LQborQtorles, Inc. 

January 8, 1997 

Mr. Steve Morris 
Giant Refining, Inc. 
Route 3, Box 7 
Gallup, NM 87301 

Dear Mr. Morris: 

2506 W. Main Street 

FarfTJington, New Mexico 87401 

Enclosed are the analytical results for the water samples submitted to Inter-Mountain Laboratories 

-Farmington, New Mexico, on December 18, 1996. The samples were analyzed for BOD, COD, 
TDS, and TOC, as specified on the accompanying Chain of Custody document #43574. 

Tests were performed in accordance with 40 CFR 136, "Guidelines Establishing Test Procedures 
for Analysis, " as amended. 

Please call me if you have any questions or comments concerning the analyses. 

Sincerely, 

u.no.~ 
Wanda Manley 
Water Lab Supervisor 
IML- Farmington 

Enclosure: Analytical Report 



lntec·ffiountoln lobototofles, Inc. 

Client: Giant Industries, Inc. 

P· -:t: 

sample ID: 

Giant Ciniza- OCD Waste Water 4th Quarter 

EP1- 121696 

Laboratory ID: 0396W02732 

Sample Matrix: Water 

Condition: Cool/Intact 

Total Dissolved Solids@ 180°C ................................. .. 

Biochemical Oxygen Demand ..................................... . 

Chemical Oxygen Demand .......................................... . 

Total Organic Carbon ................................................. .. 

6,230 

529 

1,650 

106 

mg/L 

mg/L 

mg/L 

mg/L 

2506 W. Main Street 

Farmington, New Mexico 87401 

Date Reported: 

Date Sampled: 

Time Sampled: 

Date Received: 

01/08/97 

12/18/96 

1:00PM 

12/18/96 

Reference: U.S.E.P.A. 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes",.1983. 

"Standard Methods For The Examination Of Water And Waste Water", 18th ed., 1992. 

1ments: 

Reported by \,...._) (\ 
Qt:?. 

Reviewed byC l::-+ 
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Client: Giant Industries, Inc. 

P• -:t: 

Sample ID: 

Giant Ciniza- OCD Waste Water 4th Quarter 

EP1- 121696 

Laboratory ID: 0396W02732 

Sample Matrix: Water 

Condition: Cool/Intact 

Total Dissolved Solids @ 180°C .................................. . 
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Date Received: 
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1:00PM 
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lnter·mountaln Laboratories, Inc. 

Client: Giant Industries, Inc. 

Pr'"" · 'St: 

Sea •.. t-Jie ID: 

Giant Ciniza- OCD Waste Water 4th Quarter 

AL 1 - 121696 

Laboratory I D: 0396W02733 

Sample Matrix: Water 

Condition: Cool/Intact 

Total Dissolved Solids @ 180°C .................................. . 

Biochemical Oxygen Demand .................................... .. 

Chemical Oxygen Demand .......................................... . 

Total Organic Carbon ................................................. .. 
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2506 W. Main Street 

Farmmgton. New Mexico 87401 
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Time Sampled: 

Date Received: 

01/08/97 

12/18/96 

1:20PM 

12/18/96 

Reference: U.S.E.P.A. 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

"Standard Methods For The Examination Of Water And Waste Water", 18th ed., 1992. 

r lments: 

Reported by \y\'1'\ Reviewed by cSB 
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"Standard Methods For The Examination Of Water And Waste Water", 18th ed., 1992. 
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o- a 0 Sample No./ .I: 0 C) 00 Identification Date Time Lab Number Matrix ZU )- }- CQ \., 
£{L- 121/i£ '2f/6/96 /sao 1/.:2.0 3 v v v '-/11. t.-1:2 /6f£ l<l!t/l_j 152 0 }·1-~0 3 v (.,/ v v 

cex_,-1 -r Lfll Jzrd 

Relinquished by: (Si nature) : _.- . ~ : ~ /.'e Time Received by: (Signature) ·• .· Date Time 

91o_ 9 uj}~f) ll.DAIJJuA) -~~~- -~ J{.,.~ 12JI?f!l I A ~1'6-1~ 1/00 Relinquished by: (Signature) Date Time Received by: (Signature) ~ Date Time 

Relinquished by: (Signature) Date Time Received by laboratory: (Signature) Dale Time 

Inter-Mountain Laboratories, Inc. 
0 0 18 0 0 4S57L~ 1633 Terra Avenue 1701 Phillips Circle 2506 West Main Street 1160 Research Dr. 11183 SH 30 Sherid,- Wyoming 82801 Gillelle, Wyoming 82718 Farmington, NM 87401 Bozeman, Montana 59715 College Station. TX 77845 Telep (307) 672-8945 Telephone (307) 682-8945 Telephone (505) 326 Telephone (406) 586-8450 Telephone (409) 776-8945 

I 

------ --



. ; 

.iml. 
lnler- Mounlain 

laboralories, Inc . 
CHAIN OF CUSTODY:RECORD 

Client/Project Name Project Location I I 'ANALYSES/PARAMETERS C-;AITIT- OCD- lJn>rG lt.lt1r£R- 1-
11

Qr€ &-'; ll ,v r - C,- A' i zl'l 
Sampler: (Signature} ~ Chain of Custody Tape No. 

I~! I I I I -~ ~ Remarks ~ r- ?-'lA.l__, 
Gl c v (/) tJ Q -·;a o- a () Sample No./ .c 0 C) 00 Identification Date Time Lab Number Matrix zo t- ~ QQ ~ 

£/L- 12!/J£ '2/16/91 /.soo _/-L:2.0 3 v v v "-/ILZ- /2//,f£ 1</!i/N 132 0 fi~O 3 v (../. v v 

c_cn-/-r _j_ Jll f1f d 

Relinquished by: (Si nature) : _.-~ : ~ D te Time Received by: (Signature) ·• . Date Time 

12f/l!tl 919.9 u/)~_1\ l?.nA/17UA) -~~,_..(. -:A 4.-~ I )'1~-1~ 1/00 Relinquished by: (Signature) Date Time Received by: (Signature) 7 Dale Time 

Relinquished by: (Signature) Dale Time Received by laboratory: (Signature) Dale Time 

Inter-Mountain Laboratories, Inc. 
0 0 18 0 0 4S51L~ 1633 Terra Avenue 1701 Phillips Circle 2506 West Main Street 1160 Research Dr. 11183 SH 30 Sherid<>~ . .Wyoming 82801 Gillelle. Wyoming 82718 Farmington, NM 87401 Bozeman, Montana 59715 College Station, TX 77845 Telep (307) 672-8945 Telephone (307) 682-8945 Telephone (505) 326 . Telephone (406) 586-8450 Telephone (409) 776-8945 

' 
------

I 

I 
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· Westech 
Laboratories 
Inc. 

3737 East Broadway Road 
Phoenix, Arizona 85040 
(602)437-1080 • fax437-8706 

CLIENT GIANT REFINING COMPANY 
ATTN: LYNN SHELTON 
ROUTE 3, BOX 7 
GALLUP, NM · 87301 

CLIENT SAMPLE .ID : API EFFLUENT 
SAMPLE TYPE •.••• :. WASTEWATER 
SAMPLED BY •••••• : L. SHELTON 
SUBMITTED BY ••.• : L. SHELTON 
SAMPLE SOURCE .•. : API SEPARATOR 

SAMPLE NO~. : 9205597 
INVOICE NO.: 22120861 
REPORT DATE: 05-01-92 
REVIEWED BYHn9. ~CJI 
PAGE /!'' 1 OF 1 

AUTHORIZED BY 
CLIENT P.O. 
SAMPLE DATE ••• : 
SUBMITTAL DATE : 
EXTRACTION DATE: 

L. SHELTON 
3507 
04-20-92 
04-21-92 

Inorganic Non-Metals 

DATA T A B L E 

Detection Analysis 
Parameter Result Unit Limit Date 

Biochemical Oxygen Demand 380. mg/L 5. 
/ 04-21-92 ......... 

Chemical Oxygen Demand . . . . . . . . . . . . 1100 . mg/L 10. 04-22-92 
Total Dissolved Solids ............ 3000. mg/L 2.0 04-27-92 
Total Organic Carbon . .............. 150. mg/L 1.0 04-30-92 

(1) Coov to Client 



·westech 
Laboratories 
Inc. 

3737 East Broadway Road 
Phoenix, Arizona 85040 
(602)437-1080 • fax437-8706 

CLIENT GIANT REFINING COMPANY 
ATTN: LYNN SHELTON 
ROUTE. 3, BOX 7 
GALLUP I NM 87301 

CLIENT SAMPLE ID : AER LAG EFF 
SAMPLE TYPE •••.• : WASTEWATER 
SAMPLED BY •••••• : L. SHELTON 
SUBMITTED BY •••• : L. SHELTON 
SAMPLE SOURCE ••• : LAGOON EFFLUENT 

·•. r 

SAMPLE No: : 9205598 
INVOICE NO.: 22120861 
REPORT DATE: 05-Q~92 

REVIEWED BY ftt q, · //C. 
PAGE • 1 OF 1 

AUTHORIZED BY 
CLIENT P.O. 
SAMPLE DATE •.• : 
SUBMITTAL DATE : 
EXTRACTION DATE: 

L. SHELTON 
3507 
04-20-92 
04-21-92 

Inorganic Non-Metals 

DATA 

Parameter 
Bi ochemi ca 1 Oxy.gen Demand ••.••••• : 
Chemical Oxygen Demand .......•••• : 
Oil and Grease· ................... : 
pH ..•••.••.•••..••......•...•.•.. : 
Sulfide, Total ................... : 
Total Dissolved Solids ......•.••. : 
Total Organic Carbon ......•.•.••. : 

T A B L E 

Result 
260. 
830. 

20. 
7.0 
4.2 

4200. 
120. 

Unit 
mgjl 
mg/L 
mg/L 
s.u. 
mg/L 
mg/t 
mg/L 

Detection 
Limit· 
5. 

10. 
5. 
1.0 
0.10 
2.0 
1.0 

Analysis 
Date 

04-21-92 
04-22-92 
04-24-92 
04-21-92 
05-06-92 
04-27-92 
04-30-92 
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· Westech ,, 
Laboratories 
Inc. 

3737 East Broadway Road 
Phoenix, Arizona 85040 
(602)437-1080 • fax437-8706 

CLIENT GIANT REFINING COMPANY 
ATTN: LYNN SHELTON 
ROUTE 3, BOX 7 
GALLUP, NM 87301 

CLIENT SAMPLE ID : AER LAG EFF 
SAMPLE TYPE .••.. : WASTEWATER 
SAMPLED BY ..•.•• : L. SHELTON 
SUBMITTED BY •••. : L. SHELTON 
SAMPLE SOURCE •.. : LAGOON EFFLUENT 

SAMPLE NO. 9205598 
INVOICE NO.: 22120861 
REPORT DATE: 05-01-92 
REVIEWED BY :t\ 9.. ;16J/ 
PAGE ~~1 OF 1 

AUTHORIZED BY 
CLIENT P.O. 
SAMPLE DATE .•• : 
SUBMITTAL DATE : 
EXTRACTION DATE: 

L. SHELTON 
3507 
04-20-92 
04-21-92 

Inorganic Chemistry - Total Metals 

DATA T A B L E 

Detection Analysis 
Parameter. Result Unit Limit Date 

Total Arsenic ..................... 0.06 mg/L 0.05 04-29-92 
Total Cadmium ..................... <0.05 mg/L 0.05 04-29-92 
Total Chromium .................... <0.05 mg/L 0.05 04-29-92 
Total Lead . <0.10 mg/L 0.10 04-29-92 . . . . . . . . . . . . . . . . . . . . . . . . 
Total Mercury ..................... 0.002 mg/L 0.001 04-30-92 
Total Nickel ...................... <0.05 mg/L 0.05 04-29-92 
Total Selenium .................... <0.05 mg/L 0.05 04-29-92 

/1\ ,.. __ ._ ... _ ,...,,.: __ ... 
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. Westech 
Laboratories 
Inc. 

3737 East Broadway Road 
Phoenix, Arizona 85040 
{602)437-1080 • fax437-8706 

CLIENT GIANT REFINING COMPANY 
ATTN: LYNN SHELTON 
ROUTE 3, BOX 7 
GALLUP I NM 87301 

CLIENT SAMPLE ID : AER LAG EFF 
SAMPLE TYPE .•••. : WASTEWATER 
SAMPLED BY •••••• : L. SHELTON 
SUBMITTED BY •••• : L. SHELTON 
SAMPLE SOURCE ••• : LAGOON EFFLUENT 
ANALYST ..••..••. : I. HRABOVSKY 

SAMPLE NO~ : 9205598 
INVOICE NO.: 22120861 
REPORT DATE: 05-01-92 
REVIEWED BY:/\ 1_ /1£)1 
PAGE 11'11 OF 1 

AUTHORIZED BY 
CLIENT P.O. 
SAMPLE DATE .•. : 
SUBMITTAL DATE : 
EXTRACTION DATE: 
ANALYSIS DATE . : 

L. SHELTON 
3507 
04-20-92 
04-21-92 
04-23-92 
04-23-92 

Volatile Organics By Capillary GC/MS 

I· 
I. 

IJ 
I ; 

i 

I 
l·:.f J ,., 

I) 
1.: 

I,. 
I'J 

_._..; 

DATA 

Parameter 
1,2-Dichloroethahe ............... : 
Chloroform ....................... . 
B~nzene .......................... . 
Toluene .......................... . 
Ethyl ·Benzene ...................•. 
Chlorobenzene .................... : 
Total Xylenes ..................... : 
Metyl ethyl ketOne ............... : 
Carbon Disulfide ................. : 
1 ,·4-Dioxane ...................... : 
styrene .......................... : 
1,2-Dibromoethane (EDB ....•••.... : 

fJ ( 1) Copy to Client 

T A B L E 

Detection 
Result Unit Limit 

<5.0 ug/L 5.0 
<5.0 ug/L 5.0 
<5.0 ugfL 5.0 
<5.0 ug/L 5.0 
<5.0 ug/L 5.0 
<5.0 ug/L 5.0 
<5.0 ug/L 5.0 

<100. ug/L 100. 
<20. ug/L 20. 
<20. ug/L . 20. 

<5.0 ug/L 5.0 
<5.0 ug/L 5.0 
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Westech 
Laboratories 
Inc. ,, 

3737 East Broadway Road 
Phoenix, Arizona 85040 
(602)437-1080 • fax437-8706 

CLIENT GIANT REFINING COMPANY 
ATTN: LYNN SHELTON 
ROUTE 3 I BOX 7 

... GALLUP I NM 87301 

CLIENT SAMPLE ID : AER LAG EFF 
SAMPLE TYPE •.•.. :WASTEWATER 
SAMPLED BY ••.••• : L. SHELTON 
SUBMITTED BY •••• : L. SHELTON 
SAMPLE SOURCE ••• : LAGOON EFFLUENT 
ANALYST •••••.••• : I. HRABOVSKY 

SAMPLE NO. : 9205598 
INVOICE NO.: 22120861 

' REPORT DATE: 05-01-92 
REVIEWED BY:m f Jf6/l 
PAGE . 11 '1 OF 2 

AUTHORIZED BY 
CLIENT P.O. 
SAMPLE DATE ... : 
SUBMITTAL DATE : 
EXTRACTION DATE: 
ANALYSIS DATE • : 

L. SHELTON 
3507 
04-20-92 
04-21-92 
04-24-92 
04-27-92 

Semi-Volatiles by Gas Chromatography/ Mass Spectrometry 

DATA 

Parameter 
Phenol ............................ : 
1,3-Dichlorobenzene •••••.••..••••. 
1,4-Dichlorobenzene •.•••••••.•.... 
1,2-Dichlorobenzene •••••....••.•.• 
2-Methylphenol ................... : 
4-Methylphenol ................... : 
2,4-Dimethylphenol .....•......... : 
Napthalene · ....................... : 
Dimethyl phthalate •••••••••••••••• 
2,4-Dinitrophenol ................ : 
4-Nitrophenol .................... : 
Diethyl phthalate •............... : 
3-Methylphenol ................... : 
Phenanthrene .•....•...••.•....... : 
Anthracene .•.•.••................. : 
Di-n-butyl phthalate •••••••••••••• 
Fluoranthene ..............•...... : 
Pyrene ........................... : 
Butyl benzyl phthalate ........... : 
Benzo(a)anthracene ................ . 
Bis(2-ethylhexyl) phthalate •••••• : 
Chrysene .......................... : 
Di-n~octyl phthalate ................. : 
Benzo(b)fluoranthene ••••••••.•••• : 
Benzo(k)fluoranthene ••••.••••••••• 
Benz a (a) pyrene ...................... : 
Dibenzo (a,h) anthracene ••••••••••• :· 
7,12-Dimethylbenz(a}-anthracene •• : 
Indene .............................. : 

· 1-Methylnaphthalene • ·-· ............ . 

(1} Copy to Client 

TABLE 

Result 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 

15. 
<10. 
<50. 
<50. 

11. 
<10. 

80. 
<10. 
<10. 
<10. 

17. 
<10. 
<10. 
<10. 

23. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<20. 
<10. 

Detection 
Unit Limit 

ugjL 10. 
ugjL 10. 
ug/L 10. 
ugjL 10. 
ugjL 10. 
ug/L 10. 
ugjL 10. 
ugjL 10. 
ugjL 10. 
ug/L 50. 
ug/L 50. 
ugjL 10 •. 
ug/L 10. 
ug/L 10. 
ugjL 10. 
ug/L 10·. 
ugjL 10. 
ugjL 10. 
ug/L 10. 
ugjL 10. 
ugjL 10. 
ug/L 10. 
ugjL 10. 
ugjL 10. 
ugjL 10. 
ugjL 10. 
ug/L 10. 
ug/L 10. 
ugjL 20. 
ug/L 10. 
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3737 East Broadway Road 

Phoenix, Arizona 85040 

(602)437-1080 • fax437-8706 

CLIENT GIANT REFINING COMPANY 
ATTN: LYNN SHELTON 
ROUTE 3, BOX 7 
GALLUP, NM 87301 

DATA 

Parameter 
Pyridine ......................... : 
Quinoline ........................ : 
Benzenethiol ..................... : 

. ·.::-· 

(1) Copy to Client 

T A B L E 

Result 
<100. 

<20. 
<20. 

SAMPLE NO. : 9205598 
INVOICE NO.: 22120861 
REPORT 1 DATE: 05-01-92 
REVIEWED BYXA J. tf£)/ 
PAGE ~~ 2 OF 2 

Unit 
ugjL 
ugjL 
ug/L 

{Cont.) 

Detection 
Limit 

100. 
20. 
20 . 
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Westech 
Laboratories 
lrlc. ,~ 
The Quali!.y People 

3737 East Broadway Road 
Phoenix, Arizona 85040 
(602)437-1080 • fax437-8706 

,_ Sincel955 

CLIENT GIANT REFINING COMPANY 
ATTN:· LYNN SHELTON 
ROUTE 3, BOX 7 
GALLUP, NM 87301 

CLIENT SAMPLE ID : API SEPARATOR 
SAMPLE TYPE ..... : WATER 
SAMPLED BY •..•.. : L. SHELTON 
SUBMITTED BY •.•. : L. SHELTON 
SAMPLE SOURCE ... : 

SAMPLE NO. : 9211474 
INVOICE Nq.: 22121760 
REPORT DATE: pS-17-92 
REVIEWED BY tfj 'j. .tf£J/ 
PAGE 1~1 OF 1 

AUTHORIZED BY L. SHELTON 
CLIENT P.O. 
SAMPLE DATE ••• : 07-29-92 
SUBMITTAL DATE : 07-30-92 
EXTRACTION DATE: 

'· 

I 

-~ 
Inorganic Non-Metals 

' ~-~ 
' 

'.; 
~; 

•. ] 
1!-1 

DATA 

Parameter 
Biochemical Oxygen Demand ........ : 
Chemical Oxygen Demand ........... : 
pH •••••••••••.••.•••••••••••••••. : 
Total Dissolved Solids ........... : 
Total Organic Carbon ............. . 

(1) Copy to Client 

T A B L E 

Result 
250. 
630. 

9.39 
2300. 
240. 

Unit 
mg/L 
mg/L 
s.u. 
mg/L 
mg/L 

Detection 
Limit 
5. 

10. . 
1.00 
2.0 
1.0 

Analysis 
Date 

07-31-92 
08-14-92 
07-31-92 
08-03-92 
08-03-92 
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Westech 
Laboratories 
Inc. 
The Quali!Y People 

Sincel955 

3737 East Broadway Road 
Phoenix, Arizona 85040 
(602)437-1080 • fax437-8706 

CLIENT GIANT REFINING COMPANY 
ATTN: LYNN SHELTON 
ROUTE 3, BOX 7 
GALLUP, NM 87301 

CLIENT SAMPLE ID : AERATED LAGOON EFF 
SAMPLE TYPE ..... :WATER 
SAMPLED BY ...••. : L. SHELTON 
SUBMITTED BY ••.• : L. SHELTON 
SAMPLE SOURCE ... : 

•. 

SAMPLE NO. : 9211475 
INVOICE NOI.: 22121760 
REPORT DATE: 08-1~792 

REVIEWED BY:~~-~6# 
PAGE :frl OF 1 

AUTHORIZED BY L. SHELTON 
CLIENT P.O. 
SAMPLE DATE ••• : 07-29-92 
SUBMITTAL DATE : 07-30-92 
EXTRACTION DATE: 

Inorganic Non-Metals 

DATA T A B L E 

Detection Analysis 
Parameter Result Unit Limit Date 

Biochemical Oxygen Demand . 230. mg/L 5. 07-31-92 . . . . . . . . . 
Chemical Oxygen Demand . 370. mg/L 10. 08-14-92 . . . . . . . . . . . . 
pH 

. 8.36 s.u. 1.00 07-31-92 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Total Dissolved Solids ............ 4200. mg/L 2.0 08-03-92 

Total Organic Carbon . 340 . mg/L 1.0 08-03-92 . . . . . . . . . . . . . . 

(1) Copy to Client 
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·~ Westech 
Laboratories 
Inc. 

Phoenix • 3737 E. Broadway Rd. • AZ85040 • (602)437-1080 • fax437-8706 

Flagstaff • 2400 E. Huntington Dr. • /:.Z 86004 • (602) 774-8708 • fax 774-6469 

El Paso • 10737 Gateway West #1 00 • TX 79935 • (915) 592-3591 • fax 592-3594 

"~ 
SAMPLER (PLEASE PRINT) 

i..VtJtJ .$J.I-&~-roJ L'id' rV ~~k_~ [l)_Af 0 
...1 

CLIENT SAMPLE 0 
IDENTIFICATION DATE TIME SAMPLE LOCATION 

NUMBER 
:I: 

i~+P-r ~£1' MUtrO. ~ 7-Z-1 10/30 ~ 

ltMATf.-b 
L44oorJ li:-ff- 1-Z-1 /{!),'~01 711 

1-

, 

., 

UJ 
f-
iii 
0 
0.. 

~ 
0 
u 

X 

X 

CHAIN OF CUSTODY RECORD 

CLIENT 

,N-r 12..~~1 ;v't AIC co 8130/ 

TELEPH~J) 7Z-V eJ Z- 2.-7 ~~
0

~Mn"-4t-Y 0~1::> 
JOB/P.O. NO. 

• REFER TO fEE SCHEDULE FOR ANALYSES SELECTION • 

REQUESTED~ ~ SAMPLETYPECOOES UJ 
0.. LJ..Vl ANALYSES S - SOIL G- SLUDGE X- OTHER 
>- of6 I- W- WATER T- TRAVEL BLANK 
UJ c.::Z 

~ 
...J UJ< 0- OIL F - FIELD BLANK 

co 0.. cof-
<( ~ ~z 
c.:: =>o / 

LABORATORY SAMPLE 
<( COMMENTS IDENTIFICATION 

(.J <./) zu NUMBER I 

f_E_(J0/2-1 '1"J4~6 ~ q;;_ I I Lf--;Lf 
UJ l X. ;<, )( /- 'J. co N..5 11 1VG,.J a PoiZ-

f--AcJI ( 11vrt tJt.,_,6 

vJ I f.... ;( Y-- X j Cf:LIIt/7~ 

.· 
~-! 

RELI;e;D BY(SIG& ~ R2~~ 
DATE TIME REMARKS 

A,.._ .Jl :a...,.) 
~ .4. 

0 .r 

RE?;;;~ATU~~ I R'!'CEIVEDBY(SIGNAU. ~-

ilJ1fi/L · ·r -
RELINQUISHED BY (SIGNATUKEI f R~D BY (SIGNATURE) T{/ 

t"i?tLJ"!.CWISHED BY (SIGNATURE) RECEIVED BY (SIGNATURE) 

_. _. _. 
~ 

_.. _.. ---- --·" .. - ..... 

~A~j, 
TIME 

;o:eL 
DAlE TIME 

DATE TIME 

'-"---- -- ----_.. ~ __.., ·~ ... -·. -· 
llilllr llllllr' _.,, , .......... 

I __ , .. ,. . --,··-···· .........,,. .......... !' _ __.,r 

! 



...... , iJIII!II!IIIl-~, , ... " :.-.,, ·~- :.-= .. ~~--~ ~- ~-I.ASSAIGL\t"'''d ·····" ,, ... '"""'"" h••' "·--~ 
·.-; 

l .. ~ ... :~···-- ~~--. , .. ,.J 
~-.-.,~ .. ~ --J., .... ; .-.. .. :·. 

--J. .. N 

ANAI.:YTICAL LABORATORIES, INC. • 7300 Jefferson, N.E. ·Albuquerque, New Mexico 87109 3711 Admiral, Suite C • El Paso, Texas 79925 

Mombor: Amori<aD Cow>cil or 
IDdcpol>doDIIAI>orlll«lol, Inc. 

Assaigai Analytical Labs 
7300 Jefferson NE 
Albuquerque, NM 87109 

Attn: MARLEAH M. MARTIN 
Phone: (505)345-8964 

GIANT REFINERY 
ROUTE 3 BOX 7 
GALLUP, NM 87301 

Attn: LYNN SHELTON 

Purchase Order: 997·9009·14 
Invoice Number: 

Sample Sample 
Number Description 
01 API EFFLUENT 
02 AERATED LAGOON-EFFLUENT 
03 API EFFLUENT 

order #: 92·10-046 
Date: 10/26/92 16:32 
Uork ID: QUARTELY OCD 
Date Received: 10/06/92 
Date Completed: 10/26/92 

Client Code: GIA01 

SAMPLE IDENTIFICATION 

Sample Sample 
Number Description 
04 N. STRIPPER 
05 S. STRIPPER 

NO =None Detected D_F ~Dilution Factor NT= Not Tested 
B = Analyte was present in the blank J = Estimated value 
E = Estimated Value,Concentration exceeds calibration range 

MULTIPLY THE LIMIT BY THE DILUTION FACTOR. 

THIS REPORT MUST NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM PRODUCT ENDORSEMENT BY THE 
NATIONAL LABORATORY VOLUNTARY ACCREDITATION PROGRAM OR ANY OTHER AGENCY OF THE UNITED STATES GOVERNMENT. [KJ'\:1~&~ 



;_i., ... ~--Li;:~~:::· .. ·~:.:; '\,.,.) :~. '~··. ·~:·.: , ..... '~.~~ ~: .. : , ... 1 

A~~:ATC AT 
··. z ~uuz ~,....~ z ~:a: 

... j·.·.--~---:~ 
'· · ..... . ) .. .. .. .. 

ANAI:.YTICAL LABORATORIES, INC. • 7300 Jefferson, N.E. • Albuquerque, New Mexico87109 3711 Admiral, Suite C • El Paso, Texas 79925 

Page 1 REPORT Uork Order • 92-10-046 

Received: 10/06/92 Results by Sa•ple 

SAMPLE ID API EFFLUENT F~ACT ION !!J!. TEST CODE BOD NAME Bioche• oxygen de•and/HZO 

Mombor: ~ c.:w.:n oC 

lDdaj>ondoDt Labaralarioo, Inc. 

Date & T f me Collected 10/05/92 01:25:00 Category l!!.U~AT.LJE!:.lR~---

PARAMETER RESULT LIMIT O_F DATE_ANAL 

Bfochemf.cal Oxygen Demand 1.0 1 0 ~ 10/19/9? __ __,_,_,_ 

Notes and Deffnftfons for thfs Report: 

EXTRACTED 10/14/92 
ANALYST ~ 
UNITS ms/L 
BATCH_ID UBOD·0020 
COMMENTS N A 

THIS REPORT MUST NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM PRODUCT ENDORSEMENT BY THE 
NATIONAL LABORATORY VOLUNTARY ACCREDITATION PROGRAM OR ANY OTHER AGENCY OF THE UNITED STATES GOVERNMENT. [f!]~~~~ 



·- . .-.. • .- • .- ;JIIIIL 
::~;~~~::: [~.,·~--~:0~; t:.·;,~,-.: .. ~:; '•. •· 

A_~AICAI 
~orx-.a:~-.c-x-.a: 

i ..... r·· . 
l.J•'·•·'•'·'··f i r:&::J .. ~ ,_1 

l. 
~.-) ... - •. ,. ·• -\·) • 

ANALYTICAL LABORATORIES, INC. • 7300 Jefferson, N.E. • Albuquerque, New Mexico 87109 3711 Admiral, Suite C • El Paso, Texas 79925 

Page 2 REPORT Uork Order • 92-10-046 
.Received: 10/06/92 Results by Sa•ple 

>SAMPLE ID. API EFFLUEIT · FRACTION. !!.!!. TEST .. CODE COD ~A11J,: Che•ical Oxygen De•and/H20 

Date & Time Collected .10/05/92 01:25:00 Category .::U.:.:.A..:..TEl!::-'R~---

Mcmbot: Amorican Camoil o( 

lndopcodont LaboraiAlrioo, bw:. 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

Chemical Oxygen Demand ---'7w:O~O 1 0 ____L_Q, 1 0 I 0 9 I 92 

Notes and Definitions for this Report: 

EXTRACTED _ 

ANALYST __.!.£_ 

UNITS mg/L 

BATCH_ID ~COD-0014 

COMMENTS ____ ___ N/A 

THIS REPORT MUST NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM PRODUCT ENDORSEMENT BY THE 
NATIONAL LABORATORY VOLUNTARY ACCREDITATION PROGRAM OR ANY OTHER AGENCY OF TilE UNITED STATES GOVERNMENT. ~W~£~ 
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~ . AN AJ.-YTICAL LABORATORIES, INC. • 7300 Jefferson, N .E. • Albuquerque, New Mexico 87109 3711 Admiral, Suite C • El Paso, Texas 79925 

Page 3 
Received: 10/06/92 

REPORT 
Results by Sa•ple 

Uork Order • 92·10-046 

.SAMPlE ID .~PI EFFLUENT FRACTION 01C TEST CODE JDS · NAME Tot Dfs. !OlJdsCTDS)[water 

D1te & Time Collected 10/05/92 01:25:00 Category =.U:..:.AT.._,E~R"-----

Member. Amori<OD Council o{ 

lndopcudc:ol LaboriiiAlrloo. I= 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

Total Dissolved Solids 11,000 1 0 ~ 10/08/92 

Notes and Definitions for this Report: 

EXTRACTED 
ANALYST __QJJ.. 

UNITS ms/L 
BATCH_ID WTDS·0019 
COMMENTS . ___ N A 

THIS REPORT MUST NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM PRODUCT ENDORSEMENT BY THE 

NATIONAL LABORATORY VOLUNTARY ACCREDITATION PROGRAM OR ANY OTHER AGENCY OF THE UNITED STATES GOVERNMENT. ~~~&~ 
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ANA-LYTICAL LABORATORIES, INC. • 7300 Jefferson, N.E. ·Albuquerque, New Mexico 87109 3711 Admiral, Suite C • El Paso, T~xas 79925 

Page 4 REPORT Uork Order • 92-10-046 

Received: 10/06/92 Results by Sa•ple 

·SAMPLE ID ~PI EFFLUENT FRACTION .Q1.!!.- TEST CODE UPH NAME ._P .... H__,_i,.n....=.W::.B.::.te:.r:..... ______ _ 

Mombor: American Cow>cl1 o( 

~tLabcntalol, In<. 

PARAMETER 

pH 

Date & Time Collected 10/05!92 01;25:00 Category :U.o,AT.:..:E!::.:R~---

RESULT LI-MIT D F DATE_ANAL 

11.75 ---"-0 .t..J• 1u,:O · --1....Q. 1 0 I 0 6 I 92 

Notes and Definitions for this Report: 

EXTRACTED _ 
ANALYST ..l.f. 
UNITS pH Units 
BATCH_lD WPH-0031 
COMMENTS NIA 

THIS REPORT MUST NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM PRODUCT ENDORSEMENT BY THE 

NATIONAL LABORATORY VOLUNTARY ACCREDITATION PROGRAM OR ANY OTHER AGENCY Of THE UNITED STATES GOVERNMENT. [KJW~£~ 
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ANALYTICAL LABORATORIES, INC. • 7300 Jefferson, N.E. ·Albuquerque, New Mexico 87109 3711 Admiral, Suite C • El Paso, Texas 79925 

Page 5 REPORT Uork Order • 92-10-046 

Received: 10/06/92 Results by Sa•ple 

'SAMPLE 10 API EFFLUENT F~ACTION .01E. TEST. CODE UTOC _ NAME Total Orsanic Carbon/water 

Date & Time Collected 10/05/92 01 ;25:00 Category :UA:.:..T:..:E::.:R~---

Mombor: Amoricm Cow.:l1 o{ 

lndopoadonl Lal>cnlorlot, Joe. 

PARAMETER RESULT LIMIT DATE_ANAL 

Total Organic-Carbon --~8:.:,.5 5 0 , 0/08/92 

Notes and Definitions for this Report: 

ANALYST !!..\!.f. 
UNITS mg/L 

COMMENTS N/A 

THIS REPORT MUST NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM PRODUCT ENDORSEMENT BY THE 

NATIONAL LABORATORY VOLUNTARY ACCREDITATION PROGRAM OR ANY OTHER AGENCY OF THE UNITED STATES GOVERNMENT. [K]W~£~ 
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:·.; AN~LYTICAL LABORATORIES, INC. • 7300 Jefferson, N.E. • Albuquerque, New Me>dco87109 

Page 6 

3711 Admiral, Suite C • El Paso, Texas 79925 

REPORT Uort Order • 9Z-10-046 

Received: 10/06/9Z Results by Sa•ple 

SAMPLE ID AERATED LAGOOI-EFFLUEIT FRACTION ,!gA TEST CODE COD NAME Che•ical Oxygen De•and/H20 

Date & T;me Collected 10/05/9Z 13;40:00 Category .:Y!!A.!..TE~R~---

Member: AmoricaD C<lWlCll oC 

IJIIiopoadoDt LaborW>rlu, IDe. 

PARAMETER RESULT LIMIT D_F DAlE_ANAL 

Chemical Oxygen Demand ~ ].0 ~ 10{09!9? 

Notes and Definitions for this Report: 

EXTRACTED 
ANALYST 
UNITS _ 
BATCH_ID 
COMMENTS 

...!.f. 
mg/L 

IJCOD-0014 
NIA 

THIS REPORT MUST NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM PRODUCT ENDORSEMENT BY THE 

NATIONAL LABORATORY VOLUNTARY ACCREDITATION PROGRAM OR ANY OTHER AGENCY OF THE UNITED STATES GOVERNMENT. ~~[£~ 
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ANhLYTICAL LABORATORIES, INC. ·7300 Jefferson, N.E. • Albuquerque, New Mex1co 87109 

Page 7 REPORT Uork Order I 92-10-046 

Received: 10/06/92 Results by Sa•ple 

SAMPLE fD AERATED LAGOON-EFFFLUENT _FRACTION !!l!... TI:$T CODE BOD NAME ·Bioche• oxysen de•and/H20 

Mombcr: Amorlcozl Caomcll ol 

h>dcpoadol>l Lo!>or&l«<oo, lac. 

Date & Time.Collected 10/05/92 ]3;40;00 Category :U~A~IE~R~-----

PARAMETER RESULT LIMIT D_F DATE_ANAL 

Biochemical Oxygen Demand __ --~.1.:::.06:.::_ 1 0 ---L..Q. 10/19/92 

Notes and Definitions for this Report: 

EXTRACTED 10/14/92 

ANALYST ~ 
UNITS mg/L 

BATCH_ID ~BOD-0020 

COMMENTS N A 

THIS REPORT MUST NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM PRODUCT ENDORSEMENT BY THE 

NATIONAL LABORATORY VOLUNTARY ACCREDITATION PROGRAM OR ANY OTHER AGENCY OF THE UNITED STATES GOVERNMENT. 
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ANALYTICAL LABORATORIES, INC. • 7300 Jefferson, N.E. • Albuquerque, New Mexico 87109 3711 Admiral, Suite C • El Paso, Texas 79925 

Page 8 REPORT Uork Order • 9Z-10-046 

Received: 10/06/9Z Results by Sa•ple 

.SAMPLE ID.AERATED LAGOOI-EFFFLUEIT FRACTION -~ TES.T C()DE TDS NAME Jot Dh. sol ids(TDS)Jwater 

Date & Time Collected .10/05/9Z 13;40;00 Category ::U:.:.A-'-'TE...,R::..-__ .,... 

Mombor: A.-i<aD Cowd ot 
~Loharalcrloa,l= 

PARAMETER RESULT LIMIT D_F DATE_ANAL 

Total Dissolved Solids __ ..=;5"""4 ..... 0 ..... o 1. 0 ___L.Q_ 1 0 I 0 8/9 2 

Notes and Definitions for this Report: 

EXTRACTED 
ANALYST .Jlli 
UNITS ms/L 
BATCH_ID YTDS-0019 
COMMENTS N A 

THIS REPORT MUST NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM PRODUCT ENDORSEMENT BY THE 

NATIONAL LABORATORY VOLUNTARY ACCREDITATION PROGRAM OR ANY OTHER AGENCY Of THE UNITED STATES GOVERNMENT. Ct;:]W~&,f9} 
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ANALYTICAL LABORATORIES, INC. • 7300 Jefferson, N.E. ·Albuquerque, New Mexico 87109 
3711 Admiral, Suite C • El l'uso, Texus 79925 Page 9 REPORT Uork Order # 92-10-046 Received: 10/06/92 Results by Sa•ple 

SAMPLE ID AERATED LAGOOM-EFFFLUEMT FRACTION ~ TEST CODE IIPH NAME .. .l.P.::.H_.:.;in~u::.:a~to:..:e:.:.r ___ __, __ _ 

Member: AmorlcaD c......n ol 
~ l.&boratorioa, Joe. 

PARAMETER 

pH 

Date & Time Collected 10/05/92 13:40:00 Category ·::;IIA::..T..,E:.::R.__ __ _ 

RESULT LIMIT D_F DATE_ANAL 

__ ..... 7...J.'.:<.85"- 0.10 ____L.Q, 10/06/92 

Notes and Definitions for this Report: 

EXTRACTED 
ANALYST ..If. 
UNITS pH Units 
BATCH_ID UPH·0031 
COMMENTS lli 

THIS REPORT MUST NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM PRODUCT ENDORSEMENT BY THE NATIONAL LABORATORY VOLUNTARY ACCREDITATION PROGRAM OR ANY OTHER AGENCY OF THE UNITED STATES GOVERNMENT. 
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AN.;\LYTICAL LABORATORIES, INC. • 7300 Jefferson, N.E. • Albuquerque, New Mexico87109 

PQge 10 

3711 Admiral, Suile C • El Paso, Texas 79925 

REPORT York Order • 9Z-10-046 

Received: 10/06/9Z Results by Sa•ple 

SAMPLE ID AERATED LAGOOM-EFFFLUEMT FRACTION 02E TEST CODE UTOC NAME Total Organic Carbon/water 

Date & Time Collected 10!05/92 13:40:00 Category =U~A~TE~R~-------

Member. AmorL:an Ccw>ci1 o( 

lndcpc:D<IoDI LaboriiOrloo, I= 

PARAMETER RESULT LIMIT DATE_ANAL 

Total Organic Carbon __ _!2:..:!3.J...1 5 0 1 0/08/9? 

Notes and Definitions for this Report: 

ANALYST HUF 
UNITS ms/L 
COMMENTS _ ·-·-·-~ ~- . _ffi 

THIS REPORT MUST NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM PRODUCT ENDORSEMENT BY THE 

NATIONAL LABORATORY VOLUNTARY ACCREDITATION PROGRAM OR ANY OTHER AGENCY OF THE UNITED STATES GOVERNMENT. ~W~&.@) 
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CORE LABORATORIES 
Western Atlas 
International 

A LA'b110resser ~ 

{)"'~· "" :_ ,. 

-· . -~ . . . -

:;.,·;-. 

Name: David J. Marshall 

Title: PROJECT MANAGER 

Date: 

Core Laboratories 
10703 East Bethany Drive 
Aurora, co 80014 

The analyses. ooinions Of interp!'etations contaoned in thts report are based ~ observahoos aod matcr•al suppiiCd by the chen! tor whose e,ctus•vc and conkJcnt~al use thrs rcpot"t has been made. The •nletpretatl()flS 01 op.n!QnS e!O:pressed 
~ -----· -• ""-·- • _..., ___ ,_,,...,.. ,..._,. • .......... ..,, .... ;.,.., """''""' ...... ''"""''lOTI""" nn '"""~•h•lolv 11nc1 m~k~ no wanantv Ol reorescr~tahor•s Ciprcss Of llTlphcd as TO tne ptOduchvllv proper opet31100S. or l)fOI.tableneSsol any Otl. gas. 



lj 
Western Atlas 
International 

A l.Jtlori/Clfes:s,e( Company 

GIANT REFINING 

CORE LABORATORIES 

L A B 0 R A T 0 R Y R E S U" L T S 

TIME RECEIVED: 

SAMPLE: API-EFF REM: 

2 DATE RECEIVED: 12/17/92 TIME RECEIVED: 10:00 SAMPLE DATE: 12/16/92 SAMPLE TIME: 

: GIANT REFINING 

<;"( 

i ~ 

(,~ Biochemical Oxygen Demand (BOO) 

[" Carbon, Total Organic (TOC) 
~~ 
~ Chemical Oxygen Demand(COD)-Unfilt 

pH (Unf il t. ) 

Solids, Total Dissolved (TDS) 

SAMPLE: AER-EFF 

411 

117 

614 

8.53 

2230 

167 

45 

622 

7.82 

4130 

PAGE:1 

REM: 

mg/L 

mg/L 

mg/L 

pH Units 

mg/L 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 



r 
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CORE LABORATORIES 
Wtuitern Atlas 
International Analysis Request and Chain of Custody Record. 

AUhMI/D-~ 1300 S. POTOMAC, SUITE 130 
AURORA, CO 80012 (303) 751·1780 

Project No. Client/Project Name Project Location 
IE..trr 2f •: 

G/ A lVI Q p._ r::-1 tJ I /I)G C.O~ 
::r:.ll 0 
~6.$ -rowtJ . /1./ tr1 ~73 1./7 I Lab Field Date Q. Sample Sample 

Preser· LABORATORY 

I 
ID Sample No. and .0 E Container Type (Liquid ANALYSIS REQUESTED ~ 0 vatlve REMARKS No. Identification Time (!) (.) (Size I Mat'l) Sludge, Etc.) 

l 

.. I 
/ 

.1. I, ., 

IA-P..:L Yr IJ.t-11.-'iz. ;( PLA-~ne- Llt:J.l)IJ) l&tJ/:> u:JD roc:- -r'bS ;PI-I 
. ~.:. 

r 

~.6~ Grr l:t..-l.b-1z. X 
j_ /. 

fLA-S·ru_ /...IQUl.D lloD. C£JD .7T)C, 77>.> , . ..;; 
7 7 , 

Samplers: (Signature) Relinqulsh~z 

~ 
Date: Received by: Date: COC Seal No. 

o(r;-. 5::.1~~,.;1 . (Signature) .... 
Time: 

(Signature) · 
Time: , 

Relinquished b~: Date: Received by: Date: 
A ffi llation (Signature) 

Time: 
(Signature) 

Time: 
t_; 14.vr R IZFI N n./6 ct:J Relinquished by: Date: Received by Laboratory: Dateifd-(7-<J;;jntact: 

(Signature) (Signature) ~C(U_'?;-yv---• ._Tl o kJ:o) .A Time: 
REMARKS: 

' Data Results To: (Name/ Address) Laboratory No. 

1. 

~G 
2 . . -------------· 

White ·Return With Results Of Analysis Yellow· Lab C:opy Pink ·Samples Copy 
·, 



~ Analytical Technologies, Inc. 2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 304357 

May 5, 1993 

Giant Refining 
P.O. Box 256 
Farmington, NM 87499 

Project Name/Number: OCD QTR SPLG 

Attention: Lynn Shelton 

On 04/14/93, Analytical Technologies, Inc. received a request to 
analyze aqueous samples. The samples were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the quality control data, which follow each set of analyses, 
are enclosed. 

Total Organic Carbon analyses were performed by ATI, San Diego. 

Biochemical Oxygen Demand analyses were performed by Aquatic 
Consulting & Testing, Inc. 

All other analyses were performed by ATI, Phoenix. 

If you have any questions or comments, 
contact us at (505) 344-3777. 

~!fd~, 
Letitia Krakowski 
Assistant Project Manager 

GJ:td 
Enclosure 

please do not hesitate to 

Gregory R. Jordan 
Laboratory Manager 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



A Analytical Technologies, Inc. 

CLIENT GIANT REFINING CO. 
PROJECT # (NONE) 
PROJECT NAME OCD QTR SPLG 

ATI I.D. : 304357 

ATI # CLIENT DESCRIPTION 

01 
02 

API EFFLUENT 
AERATION #2 EFF 

DATE RECEIVED 

REPORT DATE 

04/14/93 

05/05/93 

MATRIX DATE COLLECTED 

AQUEOUS 
AQUEOUS 

04/13/93 
04/13/93 

============================================================================ 

TOTALS -----

MATRIX # SAMPLES 

AQUEOUS 2 

ATI STANDARD DISPOSAL PRACTICE 

The samples from this project will be disposed of in thirty (30) days from the 

date of this report. If an extended storage period is required, please contact 

our sample control department before the scheduled disposal date. 



A Analytical Technologies, Inc. 
GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

GIANT REFINING CO. 
(NONE) 
OCD QTR SPLG 

PARAMETER 

BIOCHEMICAL OXYGEN DEMAND 
CHEMICAL OXYGEN DEMAND 
PH (EPA 150.1) 
T. DISSOLVED SOLIDS (160.1) 
TOTAL ORGANIC CARBON 

UNITS 

MG/L 
MG/L 
UNITS 
MG/L 
MG/L 

01 

580 
630 
2.5 
5000 
110 

02 

375 
560 
7.1 
5300 
97.0 

ATI I.D. : 304357 

DATE RECEIVED 

REPORT DATE 

04/14/93 

05/05/93 



II GENERAL CHEMISTRY - QUALITY CONTROL 
~ AnalyticaiTechnologies, Inc. 

CLIENT GIANT REFINING CO. 
PROJECT # (NONE) 
PROJECT NAME OCD QTR SPLG ATI I.D. : 304357 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS AT! I.D. RESULT RESULT RPD SAMPLE CONC REC 

BIOCHEMICAL OXYGEN DEM 
CHEMICAL OXYGEN DEMAND 
PH 
TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 

MG/L 
MG/L 
UNITS 
MG/L 
MG/L 

30470501 80 
30472901 450 
30480103 7.5 
30475303 1100 
30415504 1. 9 

85 
460 
7.4 
1100 
1.6 

% Recovery = (Spike Sample Result - Sample Result) 
X 

Spike Concentration 

6 
2 
1 
0 

17 

100 

NA 
720 
NA 
NA 
18.1 

NA 
300 
NA 
NA 
zo. 0 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 

NA 
90 
NA 
NA 
81 

---------------------------------- X 100 
Average Result 



)~ AnalyticaiTechnologies,lnc., Albuquerque, NM 
@ San Diego • Phoenix • Seattle • Pensacola • Ft. Collins • Portland • Albuquerque 
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PROJECT MANAGER: 

COMPANY: 
ADDRESS: 

PHONE: 

FAX: 

BILL TO: 

COMPANY: 

ADDRESS: 

C LJ4Air. f< 1£..~1 Ill I N4' a;J • 
£~0 £xrr 39 
-:Tfl-rYJ ~ ~ 7P c.A) ,J . IV, rzJ tz 

<- 5]1$"") , 2-2... o 2.-;o.z 
t so.:r-1 ~'2-'L o 2-1 o 

~A-/rJ~ 

~-~- ~ 1-t:J"X 7 
t!1 A-1-J-vl" , ;tV A I 1 ~ o I 

(NORMAL) 

'if ~w q,, er 

CHAIN OF CUSTODY 
DATE:.t/-/.5.-9.:5 PAGE_l_oF_L_ 

Prilted Name: Date: Date: 

Company: 

ATI Labs: San Diego (619) 458-9141 • Phoenix (602) 496-4400 • Seallle (206) 228-8335 • Pensacola (904) 474-1001 • Portland (503) ~7 • Albuquerque (505) 344-3m 

Date: 
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A AnolyficoiTechnologies,lnc 
lr rlab 

Chain of Custod 
NElWORK PROJECT MANAGER: REBECCA TUBESZEWSKI ·:· ····-"''.· .. :- ·. , .. . ·.··. · ,, ANALYSIS REQUEST 

6 
(\.1 

COMPANY: Analytical Technologies, Inc. 0 
~ 

ADDRESS: 9830 S. 51st Street. Suite B- 113 
lll 

0 
Phoenix. Arizona 85044 

co 
0 
0 -
~ 

0 .... 
(\J 

iiJ !'!! .... m N 

iii 
.__ U) 

::=;: -w U) < :X: jjJ 
~ (I) N 

~ ~ 0 ;::: m (!) 

0 II) c;; a; .!1 < w 
.__ 

0 0 ~ c: 
z - c:: 

CLIENT PROJECT MANAGER: 
-' < 0 0 a. 0 "' II) 

"' D> 
~ 

.__ ::=;: ::::E -' 0 w (.) ns 0 (.) (.!) 
.__ 

rnB 
:z 0 < N en t: II) 

< M ~ :::::: "' u: u. (Q (Q Q) 
~ 

w w 
)( g (.!) -' a: N" a; 0 "' (.) m 0 

,:,;,::::::{::'ii:'::::;"(f:fSAM~~.g;{:;::,;;::::{i::'.:\/( )iDATE :: .':'.:TIME"i':· MATRiX, LAB 10. 0 a: ::> ::> oq .!!! 0 < U) 0 M ~ N .__ 1- 0 II) II) U) (Q co 0 > z < m 

.1o4/3S9-I . 4/J3/fJJ "ioO f+Q ')~ l't 
-'2 i!t.3 Tri.:. i?z.o AQ ~~ '/.. 

:,::i'(';;, .,::.,·., .. PROJEC"flNFORMAl10~· ):-'{\:)')/==':'. {::':·':=):!\=:? '':':'(\:SAMPLE. RECEIPT:·:'= ': ((;.·::.:'':::: SAMPLES SENT TO: · · REUNOUISHED BY:'''''·> .1 •. '. : 

PROJECT NUUBER: 3o4.~-c:; -=I- TOTAL NUMBER OF CONTAINERS -z._ SAN DIEGO l~~=r nnw: -
FT.COWNS ' ~J1\A~ c~ w p 

PROJECT NAME: CHAIN OF CUSTODY SEALS kt-1 RENTON Pi<~T~e: 0 Dale tJ tk . p , ubesU..GlS.ti 4 14 ~ QC LEVEL: STD. IV INTACT? PENSACOLA 

TAT: STANDARD RUSH I RECEIVED GOOD COND.ICOLD y PORTLAND Analylical Technologies, Inc. .. 
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J~ Analytical Technologies, Inc. 

July 12, 1993 

Giant Refining 
Route 3, Box 7 
Gallup, NM 87301 

Project Name/Number: QTR OCD 

Attention: Lynn Shelton 

2709-D Pan American Freeway. NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 306377 

On 06/22/93, Analytical Technologies, Inc. received a request to 
analyze aqueous samples. The samples were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the quality control data, which follow each set of analyses, 
are enclosed. 

Biochemical oxygen Demand analysis was performed by Aquatic 
Consulting & Testing. 

Total Organic Carbon analyses were performed by ATI, Fort 
Collins. 

All other analyses were performed by ATI, Phoenix. 

If you have any questions or comments, please do not hesitate to 
contact us at (505) 344-3777. 

~~ 
Letitia Krakowski 
Assistant Project Manager 

GJ:td 

Enclosure 

i:z~ fJ:::!-
Laboratory Manager 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



A Analytical Technologies, Inc. 

CLIENT : GIANT REFINING 
(NONE) PROJECT # : 

PROJECT NAME: QTR OCD 

ATI # 

01 
02 

CLIENT DESCRIPTION 

API EFFLUENT 
AER LAGOON EFF 

ATI I.D.: 306377 

DATE RECEIVED: 06/22/93 

07/12/93 REPORT DATE 

MATRIX 

AQUEOUS 
AQUEOUS 

DATE COLLECTED 

06/21/93 
06/21/93 

================================================================================== 

----TOTALS----

MATRIX # SAMPLES 

AQUEOUS 2 

ATI STANDARD DISPOSAL PRACTICE 

The samples from this project will be disposed of in thirty (30) days from the 
date of this report. If an extended storage period is required, please contact 
our sample control department before the scheduled disposal date. 



A Analytical Technologies, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME: 

GENERAL CHEMISTRY RESULTS 

GIANT REFINING 
(NONE) 
QTR OCD 

ATI I.D. 
DATE RECEIVED: 
REPORT DATE 

306377 
06/22/93 
07/12/93 

-------------------------------------------------------------------------------
PARAMETER UNITS 01 02 

-------------------------------------------------------------------------------
BIOCHEMICAL OXYGEN DEMAND 
CHEMICAL OXYGEN DEMAND 
PH (EPA 150.1} 
TOTAL DISSOLVED SOLIDS (160.1) 
TOTAL ORGANIC CARBON 

MG/L 
MG/L 
UNITS 
MG/L 
MG/L 

392 
690 
8.3 
18000 
130 

490 
650 
7.2 
5800 
200 



A Analytical Technologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT # 
PROJECT NAME: 

GIANT REFINING 
(NONE) ATI I. D.: 306377 
QTR OCD 

PARAMETER UNITS 

BIOCHEMICAL OXYGEN DEMAND MG/L 
CHEMICAL OXYGEN DEMAND MG/L 
PH UNITS 
TOTAL DISSOLVED SOLIDS MG/L 
TOTAL ORGANIC CARBON MG/L 
TOTAL ORGANIC CARBON MG/L 

ATI I.D. 

30637701 
30698601 
30637701 
30637701 
30637701 
30637702 

SAMPLE 
RESULT 

392 
360 
8.3 
18000 
130 
200 

(Spike Sample·Result - Sample Result) 

DUP. SPIKED 
RESULT RPD SAMPLE 

383 2 NA 
350 3 650 
8.3 0 NA 
18000 0 NA 
130 0 NA 
200 0 NA 

% Recovery = ------------------------------------- X 100 
Spike Concentration 

SPIKE 
CONC. 

NA 
300 
NA 
NA 
NA 
NA 

(Sample Result - Duplicate Result) 

REC 

NA 
97 
NA 
NA 
NA 
NA 

RPD (Relative Percent Difference = ---------------------------------- X 100 
Average Result 
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Jk AnolyticoiTechnologies, Inc. 

October 13, 1993 

Giant Refining co. 
Route 3, Box 7 
Gallup, NM 87301 

Project Name/Number: QTR OCD 

Attention: Lynn Shelton 

2709-D Pan American Freeway. NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 309368 

On 09/24/93, Analytical Technologies, Inc., (ADHS License No. 
AZ0015), received a request to analyze aqueous samples. The 
samples were analyzed with EPA methodology or equivalent methods. 
The results of these analyses and the quality control data, which 
follow each set of analyses, are enclosed. 

Biochemical Oxygen Demand analyses were performed by Aquatic 
Consulting & Testing, Inc., 1555 W. University Drive, Suite 103, 
Tempe, AZ. 

Total Organic Carbon analyses were performed by Analytical 
Technologies, Inc., 225 Commerce Drive, Fort Collins, co. 

All other analyses were performed by Analytical Technologies, 
Inc., 9830 S. 51st Street, Suite B-113, Phoenix, AZ. 

If you have any questions or comments, please do not hesitate to 
contact us at (505) 344-3777. 

Adela M. Cantu Le itia Krakowski 
Senior Organic Chemist Acting Laboratory Manager 

LAK: jd 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



A Analytical Technologies, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

ATI # 

GIANT REFINING CO. 
(NONE) 
QTR OCD 

ATI I.D. : 309368 

CLIENT DESCRIPTION 

API EFFLUENT 01 
02 AERATED LAGOON EFFLUENT 

DATE RECEIVED 09/24/93 

REPORT DATE 10/13/93 

MATRIX 

AQUEOUS 
AQUEOUS 

DATE COLLECTED 

09/23/93 
09/23/93 

============================================================================ 
TOTALS -----

MATRIX # SAMPLES 

AQUEOUS 2 

ATI STANDARD DISPOSAL PRACTICE 

The samples from this project will be disposed of in thirty (30) days from the date of this report. If an extended storage period is required, please contact our sample control department before the scheduled disposal date. 



A Analytical Technologies, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME: 

GIANT REFINING CO. 
(NONE) 
QTR OCD 

ATI I.D. 
DATE RECEIVED: 
DATE ANALYZED: 

309368 
09/24/93 
10/06/93 -------------------------------------------------------------------------------PARAMETER UNITS 01 02 

TOTAL ORGANIC CARBON MG/L 148 376 



A Analytical Technologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT # 
PROJECT NAME: 

PARAMETER 

GIANT REFINING CO. 
(NONE) 
QTR OCD 

UNITS ATI I.D. 
SAMPLE 
RESULT 

ATI I. D.: 

DUP. 
RESULT RPD 

309368 

SPIKED 
SAMPLE 

SPIKE 
CONC. 

~ 0 

REC --------------------------------------------------------------------------------TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 

MG/L 30936801 
MG/L 30936802 

148 
376 

(Spike Sample Result - Sample Result) 

143 
377 

3 
0 

% Recovery = ------------------------------------- X 100 
Spike Concentration 

NA 
NA 

(Sample Result - Duplicate Result) 

NA 
NA 

NA 
NA 

RPD (Relative Percent Difference = ---------------------------------- X 100 Average Result 



~ AnalyticaiTechnologies, Inc. 
GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

GIANT REFINING CO. 
: (NONE) 
: QTR OCD 

PARAMETER 

BIOCHEMICAL OXYGEN DEMAND 
CHEMICAL OXYGEN DEMAND 
PH (EPA 150.1) 
T. DISSOLVED SOLIDS (160.1) 

UNITS 

MG/L 
MG/L 
UNITS 
MG/L 

01 

407 
1100 
8.9 
26000 

02 

1020 
1200 
8.1 
8900 

ATI I .D. : 309368 

DATE RECEIVED : 09/24/93 

REPORT DATE : 10/13/93 



~Analytical Technologies, Inc. 
GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT :ff 

PROJECT NAME 

PARAMETER 

GIANT REFINING CO. 
(NONE) 
QTR OCD 

UNITS ATI I.D. 

ATI I.D. : 309368 

SAMPLE DUP. SPIKED SPIKE 
RESULT RESULT RPD SAMPLE CONC 

% 
REC -----------------------------------------------------------------------------BIOCHEMICAL OXYGEN OEM MG/L 30936301 <6 <6 NA NA NA NA CHEMICAL OXYGEN DEMAND MG/L 30936802 1200 1300 8 1500 300 100 PH UNITS 30992102 7.6 7.7 1 NA NA NA TOTAL DISSOLVED SOLIDS MG/L 30937001 480 480 0 NA NA NA 

% Recovery = (Spike Sample Result - Sample Result) 
------------------------------------ X 100 Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
---------------------------------- X 100 Average Result 



)~ AnalyticaiTechnologies,lnc., Albuquerque, NM @ San Diego • Phoenix • Seattle • Pensacola • Ft. Collins • Portland • Albuquerque 

> ..J 
z 
0 
w 
V) 
:::> 
m 
< 
..J 
a: 
0 
u. 
w 
a: 
< 
V) 

< w 
a: 
< 
c 
w 
c 
< 
:X: 
V) 

::i 
w 
Iii 
..J 
0.. 
:!: 
0 
0 
z -
:!: 
a: 
0 u. 
~ 
:X: 
1-
..J 
..J 
u: 
w 
V) 

< w 
..J 
0.. 

PROJ!:.CT MANAGER: 

COMPANY: al~ -~f!!..~L~/NC t:AJ, 
ADDRESS: ..:£:-L/ o _c.")(, r :s~ 

-:r4m~s:row,J~ 11//J'l /1 Jc./7 
PHONE: {_Jt> s-J 1z. -z_ IJ z 2 7 
FAX: l'fl>i-) 1Z-z- oil'o 

BILL TO: 

COMPANY: t; J ~ / ,ee.r; Nr#4 C.O, 

ADDRESS: h_g ~~ 1 
L;ALLtl/. H/J1 (13~/ 

roc 

CHAIN OF CUSTODY 
DATE: q- fl_Z-'l.fPAGE_f_OF_/_ 

Date: 

Printed Name: Date: Printed Name: Date: 

Company: Company: 

ATI Labs: San Diego (619) 458-9141 • Phoenix (602) 496-4400 • Seattle (206) 228-8335 • Pensacola (904) 474-1001 • Portland (503) 684-0447 • Albuquerque (505) 344-3777 DISTRIBUTION: While, Canaly ·A TI • Pink • ORIGINATOR 



II {1 3 -(fi - .;;- 5 d.. A AnalylicoiTechnologies,lnc. Albuquerque, NM Chain of Custody DATE ;;_,_l/q.3 PAGE_I OF-+ 
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Analytical Technologies, Inc. 
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A Lrtton !Dresser Company 

Name: David J. Marshall 

Title: PROJECT MANAGER 

CORE LABORATORIES 

Date: 

Core Laboratories 
10703 East Bethany Drive 
Aurora, CO 80014 

The analyses op1n1nns or 1nterprctal10ns contatned 1n thts ruporl are based upon obsmvattons ann matenat stJpphert t-Jy tlle cltcnt tor wt10~P eYcltJ">IW~ and conhdcnttal u~e thts rcpoll has been made The tnterpmtattons or optntons expressed 
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CORE LABORATORIES 
A lrtton!Oresser Company 

L A B 0 R A T 0 R Y T E S T S 
01/26/93 

SAMPLE NUMBER: DATE RECEIVED: 12/17/92 TIME RECEIVED: 10:00 

PROJECT: GIANT REFINING SAMPLE: API-EFF 

SAMPLE NUMBER: 2 DATE RECEIVED: 12/17/92 TIME RECEIVED: 10:00 

PROJECT: GIANT REFINING SAMPLE: AER-EFF 

Biochemical Oxygen Demand (BOD) 411 167 

Carbon, Total Organic (TOC) 117 45 

Chemical Oxygen Demand(COD)-Unfilt 614 622 

pH (Unfil t.) 8.53 7.82 

Solids, Total Dissolved (TDS) 2230 4130 

PAGE:1 

R E S U L T S 

SAMPLE DATE: 12/16/92 SAMPLE TIME: 

REM: 

SAMPLE DATE: 12/16/92 SAMPLE TIME: 

REM: 

mg/L 

mg/L 

mg/L 

pH Units 

mg/L 

10703 East Bethany Drive 
Aurora, co 80014 
(303) 751-1780 

The analyses. op1ntons or tnlerprctat1ons cont::l1ned 1n thts report arc based upon observ.'!ltons and rnatcnnl SIJPPIINJ by the rllcntlor wtHJsc eYr.ltJSIVC anrl contrdcnlti:ll u~c ttus report has been rnadc The tntorpretcHions or op1n1ons expressed represent the best JUdgement of Core Labor atones Core Laboratones however assumes no respo'lsJt)Jirty and makes no warranty or rcprcscntahon!. expres!, or ~rnpllcd as to ttJC productiVIty proper operations or proiJtablcncss of any oil gas coAl or other m1neral. property well or sand 1n connectiOn w1th whiCh such reporl ~~used or relied upon lor <Jny reason whrJISOf)ver Tt11s rrmo•! shall not tll' rcprodur:cci exr:ept on •Is entm;ty Without the wnttcn 8pprnval ol Core Laboratoroes 
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CORE LABORATORIES Weatern Atlaa 
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A Analytical Technologies, Inc. 2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505)344-3777 FAX (505)344-4413 

April 19, 1994 

Giant Refining Company 
I40 Exit 39 
Jamestown, NM 87347 

ATI I.D. 403421 

Project Name/Number: QTR OCD l!.:r a.\tc: 

Attention: Lynn Shelton 

on 03/29/94, Analytical Technologies, Inc., (ADHS License No. 
AZ0015), received a request to analyze aqueous samples. The 
samples were analyzed with EPA methodology or equivalent methods. 
The results of these analyses and the quality control data, which 
follow each set of analyses, are enclosed. 

EPA Method 150.1 analyses were performed by Analytical 
Technologies, Inc., Albuquerque, NM. 

Total Organic Carbon analyses were performed by Analytical 
Technologies, Inc., 225 Commerce Drive, Fort Collins, co. 

Biochemical oxygen Demand analysis was performed by Aquatic 
Consulting & Testing, Inc.', 1555 W. University Drive, Suite 103, 
Tempe, AZ. 

All other analyses were performed by Analytical Technologies, 
Inc., 9830 s. 51st Street, Suite B-113, Phoenix, AZ. 

If you have any questions or comments, please do not hesitate to 
contact us at (505) 344-3777. 

~/ddtf/U~ 
Letitia Krakowski, Ph.D. 
Project Manager 

MR:jd 

Enclosure 

H. Mitchell Rubens 
Laboratory Manager 

Ph.D. 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



2h Analytical Technologies, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

ATI # 

: GIANT REFINING CO. 
(NONE) 
QTR OCD 

ATI I.D. : 403421 

CLIENT DESCRIPTION 

01 
02 

AERATION LAGOON 
API SEPARATOR 

DATE RECEIVED 

REPORT DATE 

: 03/29/94 

: 04/19/94 

MATRIX DATE COLLECTED 

AQUEOUS 
AQUEOUS 

03/28/94 
03/28/94 

============================================================================ 

TOTALS -----

MATRIX # SAMPLES 

AQUEOUS 2 

ATI STANDARD DISPOSAL PRACTICE 

, .. e samples from this project will be disposed of in thirty (30) days from the 
date of this report. If an extended storage period is required, please contact 
our sample control department before the scheduled disposal date. 



th Analytical Technologies, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT 

PROJECT # 
PROJECT NAME 

PARAMETER 
PH (150.1) 

GIANT REFINING CO. 

QTR OCD 

(NONE) 

UNITS 
UNITS 

01 
7.52 

ATI I.D. 

DATE RECEIVED 

DATE ANALYZED 

02 
8.22 

403421 

03/29/94 

03/29/94 



A Analytical Technologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT GIANT REFINING co. ATI I.D. : 403421 

PROJECT # QTR OCD SAMPLE MATRIX :AQUEOUS 

PROJECT NAME . (NONE) . 
SAMPLE DUP. SPIKED SPIKE l!-0 

PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC. REC 
PH UNITS 40342101 7.52 7.56 0.53 NA NA NA 

(Spike Sample Result - Sample Result) 
% Recovery = ------------------------------------- X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = ---------------------------------- X 100 

Average Result 



th Analytical Technologies, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

: GIANT REFINING CO. 
: (NONE) 
: QTR OCD 

PARAMETER 

BIOCHEMICAL OXYGEN DEMAND 
CH~MICAL OXYGEN DEMAND 
T. DISSOLVED SOLIDS (160.1) 

UNITS 

MG/L 
MG/L 
MG/L 

01 

113 
620 
5700 

02 

143 
990 
16000 

ATI I.D. : 403421 

DATE RECEIVED : 03/29/94 

REPORT DATE : 04/19/94 



A Analytical Technologies, Inc. 

CLIENT 
PROJECT :ft 
PROJECT NAME 

PARAMETER 

GENERAL CHEMISTRY - QUALITY CONTROL 

GIANT REFINING CO. 
(NONE) 
QTR OCD ATI I.D. : 403421 

S.A¥.1PLE DUP. SPIKED SPIKE 
UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC 

% 
REC 

-----------------------------------------------------------------------------
BIOCHEMICAL OXYGEN DEM MG/L 40342101 113 124 9 NA NA N..~ 
CHEMICAL OXYGEN DEMAND MG/L 40342101 620 610 2 890 300 90 
TOTAL DISSOLVED SOLIDS MG/L 40342101 5700 5700 0 NA NA N..~ 

% Recovery = (Spike Sample Result - Sample Result) 
------------------------------------ X 100 
Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
---------------------------------- X lQO 

Average Result 



A Analytical Technologies, Inc. TOTAL ORGANIC CARBON 
Method 415.2 

Lab Name: Analytical Technologies, Inc. 

Client Name: ATI-NM 

Client Project ID: GRC --403421 

Lab WorkorderNumber: 94-03-236 

Volume 
Sample Lab Sample Injected TOC 

ID ID (mL) Cone. (mg/L) 

Reagent Blank RB 94-03-236 1 < 1.0 
403421-1 94-03-236-01 0.5 11 

94-03-236-0lDUP 0.5 11 
403421-2 94-03-236-02 0.5 7 

94-03-236-02DUP 0.5 7 

Date Collected: 03/28/94 

Date Analyzed: 04/11/94 

Sample Matrix: Water 

T<_-)c RPD 
AVG 

< 1.0 N/A 

11 0 

7 0 
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A Analytical Technologies, Inc. 2709-0 Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505)344-3777 FAX (505) 344-4413 

July 14, 1994 

Giant Refining 
Route 3, Box 7 
Gallup, NM 87301 

ATI I.D. 406390 

Project Name/Number: OCD QTR SPLG 2ND QUARTER 

Attention: Lynn Shelton 

On 06/22/94, Analytical Technologies, Inc., (ADHS License No. 
AZ0015), received a request to analyze aqueous samples. The 
samples were analyzed with EPA methodology or equivalent methods. 
The results of these analyses and the quality control data, which 
follow each set of analyses, are enclosed. 

Total Organic Carbon analyses were performed by Analytical 
Technologies, Inc., 225 Commerce Drive, Fort Collins, co. 

Total Dissolved Solids and Chemical oxygen Demand analyses were 
performed by Analytical Technologies, Inc., 9830 S. 51st Street, 
Suite B-113, Phoenix, AZ. 

Biochemical Oxygen Demand analysis was performed by Aquatic 
Consulting and Testing, 1555 W. University Drive, Suite 103, 
Tempe, AZ. 

EPA Method 150.1 analyses were performed by Analytical 
Technologies, Inc., Albuquerque, NM. 

If you have any questions or comments, please do not hesitate to 
contact us at (505) 344-3777. 

~~-
Letitia Krakowski, Ph.D. 
Project Manager 

MR: jt 

Enclosure 

H. Mitchell Rubenst 
Laboratory Manager 

Ph.D. 

Corporate Offices 5550 Morehouse Drive San Diego. CA 92121 (619; .::)8-~ 4: 



A AnolyticoiTechnologies, Inc. 

CLIENT 

PROJECT # 
PROJECT NAME 

ATI # 
01 
02 

:GIANT REFINING 

:2ND QUARTER 

: OCD QTR SPLG 

DATE RECEIVED 

REPORT DATE 

ATI ID: 406390 

CLIENT DESCRIPTION 

API EFFLUENT 
AERATION #2 EFF 

---TOTALS---

MATRIX 
AQUEOUS 

#SAMPLES 
2 

MATRIX 

AQUEOUS 
AQUEOUS 

ATI STANDARD DISPOSAL PRACTICE 

: 06/22/94 

:07/14/94 

DATE 
COLLECTED 

06/21/94 
06/21/94 

The samples from this project will be disposed of in thirty (30) days from 
the date of this report. If an extended storage period is required, please 
contact our sample control department before the scheduled disposal date. 



A Analytical Technologies, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT 

PROJECT # 

PROJECT NAME 

PARAMETER 
PH (150.1) 

GIANT REFINING 

2ND QUARTER 

: OCD QTR SPLG 

UNITS 
UNITS 

01 
7.29 

ATI I.D. 

DATE RECEIVED 

DATE ANALYZED 

02 
7.17 

406390 

06/22/94 

06/24/94 



A Analytical Technologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT GIANT REFINING 

PROJECT # 2ND QUARTER 

PROJECT NAME : OCD QTR SPLG 

PARAMETER UNITS ATI I.D. 

PH UNITS 40639002 

SAMPLE 
RESULT 

7.17 

ATI I.D. 

SAMPLE MATRIX 

: 406390 

: AQUEOUS 

DUP. 
RESULT 
7.22 

SPIKED SPIKE 
RPD SAMPLE CONC. 
0. 7 NA NA 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 

9.< 0 

REC 
NA 

RPD (Relative Percent Difference) = ---------------------------------- X 100 
Average Result 
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A AnalyticaiTechn~logies, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT 4f 
PROJECT NAME 

: GIANT REFINING CO. 
: 2ND QUARTER 
: OCD QTR SPLG 

PAR.Al1ETER 

BIOCHEMICAL OXYGEN DEMAND 
CHEMICAL OXYGEN DEMAND 
T. DISSOLVED SOLIDS (160.1) 

UNITS 

MG/L 
MG/L 
MG/L 

01 

4990 
12000 
2500 

205 
760 
7800 

ATI I.D. : 406390 

DATE RECEIVED 

REPORT DATE 

: 06/22/94 

: 07/14/94 
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A AnolyticoiTechnologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT :ft 
PROJECT N~ 

GIANT REFINING CO. 
: 2ND QUARTER 

OCD QTR SPLG ATI I.D. : 406390 

SAMPLE DUP. SPIKED SPIKE % 
PAR.~TER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CHEMICAL OXYGEN DEMAND MG/L 
TOTAL DISSOLVED SOLIDS MG/L 

40639002 760 
40691402 2100 

770 
2200 

% Recovery = (Spike Sample Result - Sample Result) 
------------------------------------ X 100 
Spike Concentration 

1 1040 
5 NA 

300 
NA 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 

Average Result 

93 
NA 

X 100 
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A Analytical Technologies, Inc. 

TOTAL ORGANIC CARBON 
Method 415.2 

Lab Name: Analytical Technologies, Inc. 

Client Name: ATI-NM 

Client Project ID:. GRC --406390 

Lab WorkorderNumber: 94-06-240 

Volume 
Sample Lab Sample Injected TOC 

ID ID (mL) Cone. (mg!L) 

Reagent Blank RB 94-06-240 1 < 1.0 
API Effluent 94-06-240-01 0.1 114 

94-06-240-0 1DUP 0.1 118 
Aeration #2 Eff 94-06-240-02 0.01 2700 

94-06-240-02DUP 0.01 3000 

Date Collected: 06/21194 

Date Analyzed: 07/07/94 

Sample Matrix: Water 

TOC RPD 
AVG 

< 1.0 NIA 

116 3 

2850 11 
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J~ Analytical Technologies, Inc. 9830 S. 51st Street Suite 8-113 Phoenix, AZ.. 85044 (602) 496-4400 

August 30, 1994 

Giant Refining Company 
I 40 Exit 39 
Jamestown, NM 87347 

ATI I.D. 408613 

Project Name/Number: OCD QTR SPLG/3rd Quarter 

Attention: Walt Toomer 

On 08/05/94, Analytical Technologies, Inc., received a request to 
analyze aqueous sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the quality control data, which follow each set of analyses, 
are enclosed. 

Biochemical Oxygen Demand analysis was performed by Aquatic 
Consulting & Testing, Inc., 1555 W. University Drive, Suite 103, 
Tempe, AZ 85281. 

If you have any questions or comments, please do not hesitate to 
contact us at (602) 496-4400. 

/!fAY!~ 
Project Manager 

MTjpaw 

Enclosure 

ADHS License No. AZ0061 
Donald F. Weber, Laboratory Manager 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 45~-91£:' 



A Analytical Technologies, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

ATI # 

01 
02 

: GIANT REFINING CO. 
: 3RD QUARTER 
: OCD QTR SPLG 

ATI I.D. : 408613 

CLIENT DESCRIPTION 

API EFFLUENT 
AERATION #2 EFF 

DATE RECEIVED 

REPORT DATE 

08/05/94 

08/30/94 

MATRIX DATE COLLECTED 

AQUEOUS 
AQUEOUS 

08/04/94 
08/04/94 

============================================================================ 

----- TOTALS -----

MATRIX # SAMPLES 

AQUEOUS 2 

ATI STANDARD DISPOSAL PRACTICE 

The samples from this project will be disposed of in thirty (30) days from true 
iate of this report. If an extended storage period is required, please contact 
our sample control department before the scheduled disposal date. 



\ 

2h Analytical Technologies, Inc. 
GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

GIANT REFINING CO. 
: 3RD QUARTER 

OCD QTR SPLG 

PARAMETER 

BIOCHEMICAL OXYGEN DEMAND 
CHEMICAL OXYGEN DEMAND 
T. DISSOLVED SOLIDS (160.1) 

UNITS 

MG/L 
MG/L 
MG/L 

01 

235 
850 
5000 

02 

169 
640 
8400 

ATI I.D. : 408613 

DATE RECEIVED 

REPORT DATE 

08/05/94 

08/30/94 



A Analytical Technologies, Inc. 
GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT # 
PROJECT NAME 

PARAMETER 

GIANT REFINING CO. 
3RD QUARTER 
OCD QTR SPLG 

UNITS AT! I. D. 

ATI I.D. : 408613 

SAMPLE DUP. SPIKED SPIKE 
RESULT RESULT RPD SAMPLE CONC 

% 
REC 

-----------------------------------------------------------------------------
BIOCHEMICAL OXYGEN DEM MG/L 40859601 17 16 6 NA NA NA 
CHEMICAL OXYGEN DEMAND MG/L 40861301 850 840 1 1200 300 117 
TOTAL DISSOLVED SOLIDS MG/L 40861602 5700 5800 2 NA NA NA 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (Relative Percent Difference) - (Sample Result - Duplicate Result) 
---------------------------------- X 100 

Average Result 
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~1 Analytical Technologies, Inc. 

August 30, 1994 

Giant Refining Co. 
I40 Exit 39 
Jamestown, NM 87347 

2709-D Pan American Freeway. NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 408324 

Project NamefNumber: OCD QTR SPLG 3RD QUARTER 

Attention: Walt Toomer 

On 08/05/94, Analytical Technologies, Inc., (ADHS License No. 
AZ0015), received a request to analyze aqueous and non-aqueous 
samples. The samples were analyzed with EPA methodology or 
equivalent methods. The results of these analyses and the 
quality control data, which follow each set of analyses, are 
enclosed. 

Oil and Grease analyses were performed by Analytical 
Technologies, Inc., 9830 s. 51st Street, Suite B-113, Phoenix, 
AZ. 

Total Organic Carbon analyses were performed by Analytical 
Technologies, Inc.·, 225 Commerce Drive, Fort Collins, co. 

EPA Method 150.1 analyses were performed by Analytical 
Technologies, Inc., Albuquerque, NM. 

If you have any questions or comments, please do not hesitate to 
contact us at {505) 344-3777. 

Ph.D. 

MR:jt 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



4h AnalyticaiTechnologies,lnc. 

CLIENT 
PROJECT # 
PROJECT NAME 

01 
02 
03 
04 
05 
06 

:GIANT REFINING CO. 
:3RD QUARTER 
: OCD QTR SPLG 

ATI ID: 408324 

ATI CLIENT 
ID # DESCRIPTION 
408324-01 API EFFLUENT 
408324-02 AERATION#2EFF 
408324-03 LTA ZOI 81 
408324-04 LTA ZOI 82 
408324-05 LTA ZOI 83 
408324-06 LTA ZOI 84 

---TOTALS---

DATE RECEIVED 

REPORT DATE 

MATRIX 
AQUEOUS 
AQUEOUS 
NON-AQ 
NON-AQ 
NON-AQ 
NON-AQ 

MATRIX 
AQUEOUS 
NON-AQ 

#SAMPLES 
2 
4 

ATI STANDARD DISPOSAL PRACTICE 

: 08/05/94 

: 08/30/94 

DATE 
COLLECTED 

08/04/94 
08/04/94 
08/04/94 
08/04/94 
08/04/94 
08/04/94 

The samples from this project will be disposed of in thirty (30) days froD 
the date of this report. If an extended storage period is required, please 
contact our sample control department before the scheduled disposal date. 



2h Analytical Technologies, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT : GIANT REFINING CO. 

PROJECT # : 3RD QUARTER 

PROJECT NAME : OCD QTR SPLG 

PARAMETER UNITS 
PH (150.1) UNITS 

01 
3.58 

ATI I.D. 

DATE RECEIVED 

DATE ANALYZED 

02 
6.76 

408324 

08/05/94 

08/05/94 



A Analytical Technologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT GIANT REFINING co. ATI I.D. : 408324 

PROJECT # 3RD QUARTER SAMPLE MATRIX :AQUEOUS 

PROJECT NAME OCD QTR SPLG 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC. REC 
PH UNITS 40832401 3.58 3.56 0.56 NA NA NA 

(Spike Sample Result - Sample Result) 
% Recovery = ------------------------------------- X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference). = ---------------------------------- X 100 

Average Result 



A Analytical Technologies, Inc. 
GENERAL CHEMISTRY RESULTS 

CLIENT. 
PROJECT :ft 
PROJECT NAME 

GIANT REFINING CO. 
3RD QUARTER 
OCD QTR SPLG 

ATI I.D. : 408324 

DATE RECEIVED : 08/05/94 

REPORT DATE .:/!08/29/94 

-----------------------------------------------------------------------------
PARAMETER UNITS 03 04 05 06 

-----------------------------------------------------------------------------
OIL AND §REASE, IR_(EPA_413. MG/KG 16000 32000 16000 60000 



) I ~F.NERAL CHEMISTRY - QUALITY CONTROL @Analytical Technologies; me. 

2LIENT GIANT REFINING CO. 
PROJECT # : 3RD QUARTER 
PROJECT NAME :· OCD QTR SPLG ATI I.D. : 408324 

-----------------------------------------------------------------------------
SAMPLE DUP. SPIKED SPIKE % 

PARAMETER UNITS ATI I. D. RESULT RESULT RPD SAMPLE CONC REC 

OIL AND_GREASE, IR- - MG/KG 40849812 <20 <20 NA 200 210 95 

% Recovery = (Spike Sample Result - Sample Result) 
------------------------------------ X 100 
Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
---------------------------------- X JLOO 

Average Result 

\. 



TOTAL ORGANIC CARBC .. 

4· AnalyticaiTechnologies, Inc. 

Method 415.2 

Lab Name: Analytical Technologies, Inc. Date Collected: 08/04/94 

Client Name: ATI · __ Date Analyzed: 08/19/94 

Client Project ID: 408324 Sample Matrix: Water 

Lab Workorder Number: 94-08-080 

-
Volume 

Sample Lab Sample Injected TOC TOC RPD 
ID ID (mL) Cone. (mg/L) AVG 

Reagent Blank RB 94-08-080 1 < 1.0 < 1.0 N/A 
408324-01 94-08-080-01 0.1 108 

94-08-080-0 1DUP 0.1 107 107.5 1 
408324-02 94-08-080-02 0.1 59 

94-08-080-02DUP 0.1 58 58.5 2 
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A Analytical Technologies, Inc. 2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505)344-3777 FAX (505)344-4413 

January 6, 1995 

Giant Refining Company 
Route 3, Box 7 
Gallup, NM 87301 

ATI I.D. 412355 

Project Name/Number: OCD-WW 4QTR94 

Attention: Walt Toomer 

on 12/14/94, Analytical Technologies, Inc., (ADHS License No. 
AZ0015), received a request to analyze aqueous samples. The 
samples were analyzed with EPA methodology or equivalent methods. 
The results of these analyses and the quality control data, which 
follow each set of analyses, are enclosed. 

Total Organic Carbon analyses were performed by Analytical 
Technologies, Inc., 225 Commerce Drive, Fort Collins, co. 

EPA Method 150.1 (pH) analyses were performed by Analytical 
Technologies, Inc., Albuquerque, NM. 

Chemical Oxygen Demand and Total Dissolved Solids analyses were 
performed by Analytical Technologies, Inc., 9830 s. 51st Street, 
Suite B-113, Phoenix, AZ. 

Biochemical Oxygen Demand analysis was performed by Aquatic 
Consulting & Testing, Inc., 1555 W. University Drive, Suite 103, 
Tempe, AZ (See Attachment 1). 

If you have any questions or comments, please do not hesitate to 
contact us at (505) 344-3777. 

MR:jt 

/W~ 
Krakowski, Ph.D. 
Manager 

Enclosure 

H. Mitchell Ruben tein, Ph.D. 
Laboratory Manager 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



A AnalyticaiTechnologies,lnc. 

CLIENT 
PROJECT # 
PROJECT NAME 

ATI # 
01 
02 

:GIANT REFINING CO. 
: 4QTR94 
: OCD-WW 

DATE RECEIVED 

REPORT DATE 

ATI ID: 412355 

CLIENT DESCRIPTION 
OCD4QTR94-AP1 
OCD4QTR94-AL2 

---TOTALS---

MATRIX 
AQUEOUS 

#SAMPLES 
2 

MATRIX 

AQUEOUS 
AQUEOUS 

ATI STANDARD DISPOSAL PRACTICE 

: 12/14/94 

: 01/06/95 

DATE 
COLLECTED 

12/13/94 
12/13/94 

The samples from this project will be disposed of in thirty (30) days from 
the date of this report. If an extended storage period is required, please 
contact our sample control department before the scheduled disposal date. 



A Analytical Technologies, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT : GIANT REFINING CO. 

PROJECT # : 4QTR9 4 

PROJECT NAME : OCD-WW 

PARAMETER UNITS 
PH (150.1) UNITS 

01 
9.22 
~ 

ATI I.D. 

DATE RECEIVED 

DATE ANALYZED 

02 
9.11 

AL-:2.. 

: 412355 

: 12/14/94 

: 12/14/94 



A Analytical Technologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT . GIANT REFINING co. ATI I.D. : 412355 . 
PROJECT # . 4QTR94 SAMPLE MATRIX : AQUEOUS . 
PROJECT NAME : OCD-WW 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC. REC 
PH UNITS 41235501 9.22 9.20 0.2 NA NA NA 

(Spike Sample Result - Sample Result) 
% Recovery = ------------------------------------- X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = ---------------------------------~ X 100 

Average Result 



A AnalyticaiTechnologies,lnc. GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

PARAMETER 

: GIANT REFINING CO. 
: 4QTR94 
: OCD-WW 

UNITS 

CHEMICAL· OXYGEN DEMAND MG/L 
MG/L T. DISSOLVED SOLIDS (160.1) 

01 

690 
2200 

A~ 

02 

1500 
3000 

~-a. 

ATI I.D. : 412355 

DATE RECEIVED 12/14/94 

REPORT DATE 01/06/95 



A'AnalyticaiTechnologie~r.ERAL CHEMISTRY - QUALITY CONTROL 

CLIENT GIANT REFINING CO. 
PROJECT # : 4QTR94 
PROJECT NAME OCD-WW ATI I.D. : 412355 

-----------------------------------------------------------------------------
SAMPLE DUP. .SPIKED SPIKE % 

PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CHEMICAL OXYGEN DEMAND MG/L 
TOTAL DISSOLVED SOLIDS MG/L 

41235501 690 
41266601 2800 

710 
2800 

% Recovery = (Spike Sample Result - Sample Result) 
------------------------------------ X 100 
Spik~ Concentration 

3 1030 
0 NA 

300 
NA 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 

113 
NA 

---------------------------------- X 100 
Average Result 



\. __ 

A Analytical Technologies, Inc. 

TOTAL ORGANIC CARBON 
Method 415.2 

Lab Name: Analytical Technologies, Inc. 

Client Name: ATI-NM 

Client Project ID: GRC --412355 

Lab WorkorderNumber: 94-12-167 

Volume 
Sample Lab Sample Injected TOC 

ID ID (mL) Cone. (mg/L) 

Reagent Blank RB 94-12-167 1 < 1.0 
OCD4QTR94-AP1 94-12-167-01 1 13 

94-12-167-01DlJP 1 13 
. OCD4QTR94-AL2 94-12-167-02 1 27 

94-12-167-02DUP 1 27 

Date Collected: 12/13/94 

Date Analyzed: 12/21/94 

Sample Matrix: Water 

TOC RPD 
AVG 

< 1.0 N/A 

13 0 

27 0 
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AQUAT . .. ; CONSULTING & TESTt,.·G, INC. 

1555 W. University Drive, Suite 103 
P.O. Box 1510 

Tempe, Arizona 85281 
Phone: (602} 921-8044 • Fax: (602) 921-0049 

LABORATORY REPORT 

CLIENT: Analytical Technologies, Inc. 
9830 S. 51st Street, Suite B-113 
Phoenix, AZ. 85044 

DATE SUBMITIED: 
DATE REPORTED: 

ATIN: Amy Klinger 

PO#: 

SUBMITIED BY: 

SAMPLE TYPE: 
SAMPLE DATE: 

METHOD NO.: 

Client 
Sample 1.0. 

412355-01 

412355-02 

Reviewed by: 

File No. L94-4819XLS 

Top Speed Delivery 
Aqueous 
See C.O.C 

EPA405.1 

RESULTS 

Analysis 
Date 

12/15-20/94 

12/15-20/94 

AC&T 
Lab Number 

L94-4819 

L94-4820 

Laboratory Director 

Lie. No. AZ0003 

12/15/94 
12/27/94 

8005, mg!L 

210 

526 ~.-~ .... 



-'·.'\ 

AQUA1 ; CONSULTING & TEST 'G, INC. 

PARAMETER: BODS 

1555 W. University Drive, Suite 103 
P.O. Box 1510 

Tempe, Arizona 85281 
Phone: (602) 921-8044 • Fax: (602) 921-0049 

QUALITY CONTROL REPORT 

Lie. No. AZ0003 

UNITS: _m_.g._IL _____ _ 
METHOD NO.: 405.1 PREPARED BY: ....;;C..;..JC.;;...._, ____ _ 
ANALYSIS DATE: 12/15-20/94 

INTERNAL QUALITY CONTROL SAMPLE 

Theoretical Value 

198 

DUPLICATE SAMPLE DATA 

Lab I.D. 

L94-4820 

SPIKED SAMPLE DATA 

Lab J.D. 

L94-4820 

File No. QC4820XLS 

Sample 

Result 

Analytical Value 

193 

Result 1 

522 

Spike 

Result 

Result 2 

529 

Amount 
Spiked 

% 

Recovery 

97 

1.3 

% 

Recovery 

100 



\ 
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February 7, 1996 

Mr. P. W. Sanchez 
State ofNew Mexico 
Oil Conservation Division 
2040 S. Pacheco 
Santa Fe, New Mexico 87505 

Dear Mr. Sanchez: 

[lj/: !.'iii 
INDUSTRIES, INC. 

Route 3, Box 7 
Gallup, New Mexico 
87301 

SUBJECT: ANALYTICAL REPORT FOR DISCHARGE PERMIT GW-32 -
4TH QUARTER 95. , 

On January 17, 1996, water samples were taken from the API separator and the aerated 
lagoon. This sampling event was to comply with quarterly sampling requirements set out 
in the GW 32 Discharge Permit. Attached is a hard copy of the analytical results for this 
sampling event. ATI ID# 601359-01 corresponds to Giant's sample number OCD 4Q95-
AP1, which is the API separator, and ATI I# 601359-02 corresponds to Giant's sample 
number OCD 4Q95-AL2, aerated lagoon. 

If there are any questions please contact me at (505) 722-0227. 

Sincerely, 

~~cr 
Giant Refining Company 
CINIZA Facility 

xc: 
David Pavlich, HSE Manager 
Steve Morris, Environmental Spec. 
File: 4QTR95 



A Analytical Technologies, Inc. 

February 3, 1996 

Giant Refining co. 
Route 3, Box 7 
Gallup, NM 87301 

2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I. D. 601359 

Project Name/Number: OCD-WM 4 QTR 95 

Attention: Edward Horst 

On 01/18/96, Analytical Technologies, of New Mexico Inc., (ADHS 
License No. AZ0015), received a request to analyze aqueous 
samples. The samples were analyzed with EPA methodology or 
equivalent methods. The results of these analyses and the 
quality control data, which follow each set of analyses, are 
enclosed. 

EPA method 150.1 (pH) analyses were performed by Analytical 
Technologies, Inc., Albuquerque, NM. 

All other analyses were performed by Analytical Technologies, 
Inc., 11 East Olive Road, Pensacola, FL. 

If you have any questions or comments, please do not hesitate to 
contact us at (505) 344-3777. 

Kimberly D. McNeill 
Project Manager 

MR:jt 

Enclosure 

~~&uL~ 
H. Mitchell Rubenstein, Ph.D. 
Laboratory Manager 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



A AnalyticaiTechnologies,lnc. 

CLIENT 
PROJECT # 
PROJECT NAME 

01 
02 

:GIANT REFINING CO. 
: 4 QTR 95 
: OCD-WM 

ATI 
ID # 
601359-01 
601359-02 

ATI ID: 601359 

CLIENT 
DESCRIPTION 
OCD 4Q95-AP1 
OCD 4Q95-AL2 

---TOTALS---

DATE RECEIVED 

REPORT DATE 

MATRIX 
AQUEOUS 
AQUEOUS 

MATRIX 
AQUEOUS 

#SAMPLES 
2 

ATI STANDARD DISPOSAL PRACTICE 

: 01/18/96 

: 02/03/96 

DATE 
COLLECTED 

01/17/96 
01/17/96 

The samples from this project will be disposed of in thirty (30) days from 
the date of this report. If an extended storage period is required, please 
contact our sample control department before the scheduled disposal date. 



A AnalyticaiTechnologies,lnc. 

GENERAL CHEMISTRY RESULTS 

CLIENT : GIANT REFINING CO. 

PROJECT # : 4 QTR 9 5 

PROJECT NAME : OCD-WM 

PARAMETER UNITS 
PH (150.1) UNITS 

01 
8.70 

ATI I.D. 

DATE RECEIVED 

DATE ANALYZED 

02 

7.61 

601359 

01/18/96 

01/19/96 



A AnalyticaiTechnologies,lnc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : G !ANT REFINING CO. 

PROJECT # : 4 QTR 9 5 

ATI I.D. 

SAMPLE MATRIX 
: 601359 

: AQUEOUS 

PROJECT NAME : OCD-WM 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I . D. RESULT RESULT RPD SAMPLE CONC. REC 
PH UNITS 60135901 8.70 8.74 0.5 NA NA NA 

(Spike Sample Result - Sample Result) 
% Recovery = ------------------------------------- X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = ---------------------------------- X 100 

Average Result 



dh AnalyticaiTechnologies,lnc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 
Matrix: 
QC Level: 

Lab ID: 
Client Sample Id: 

Parameters: 

601355 
ANALYTICAL TECHNOLOGIES, INC. 
601359 
GIANT 
OCD-WM 
Group of Single Wetchem 
WATER 
II 

001 
601359-01 

Units: Results: 

BIOCHEMICAL OXYGEN 
DEMAND (405 .1) MG/L >7800 
CHEMICAL OXYGEN DEMAND 
(410 .4) MG/L 17000 
TOTAL DISSOLVED SOLIDS 
(160 .1) MG/L 16000 

Comments: 

Sample Date/Time: 
Received Date: 

Rpt Lmts: Q: 

2 

200 + 

5 

17-JAN-96 1225 
19-JAN-96 

Batch: Analyst: 

BDW007 AB 

CHX004 RB 

TDW006 ED 



,dh Analytica!Technologies,lnc. 
"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 
Matrix: 
QC Level: 

Lab ID: 
Client Sample Id: 

Parameters: 

BIOCHEMICAL OXYGEN 
DEMAND (405 .1) 

601355 
ANALYTICAL TECHNOLOGIES, INC. 
601359 
GIANT 
OCD-WM 
Group of Single Wetchem 
WATER 
II 

002 
601359-02 

Units: Results: 

MG/L 4100 
CHEMICAL OXYGEN DEMAND 
(410 .4) MG/L 6600 

TOTAL DISSOLVED SOLIDS 
(160.1) MG/L 6400 

Comments: 

Sample Date/Time: 
Received Date: 

Rpt Lmts: Q: 

2 

200 + 

5 

17-JAN-96 1250 
19-JAN-96 

Batch: Analyst: 

BDW007 AB 

CHX004 RB 

TDW006 ED 



A AnalyticaiTechnologies,lnc. "Method Report Summary" 

Accession Number: 
Client: 
Project Number: 
Pro~ect Name: 
ProJect Location: 
Test: 

Client Sample Id: 

601359-01 

601359-02 

601355 
ANALYTICAL TECHNOLOGIES, INC. 
601359 
GIANT 
OCD-WM 
Group of Single Wetchem 

Parameter: 

BIOCHEMICAL OXYGEN DEMAND 
(405 .1) 
CHEMICAL OXYGEN DEMAND (410.4) 
TOTAL DISSOLVED SOLIDS (160.1) 

BIOCHEMICAL OXYGEN DEMAND 
(405 .1) 
CHEMICAL OXYGEN DEMAND (410.4) 
TOTAL DISSOLVED SOLIDS (160.1) 

Unit: Result: 

API MG/L >7800 
MG/L 17000 
MG/L 16000 

~c.,~· MG/L 4100 
MG/L 6600 
MG/L 6400 



A AnalyticaiTechnologies,lnc. 

Parameter: 
Batch Id: 
Blank Result: 
Anal. Method: 
Prep. Method: 
Analysis Date: 
Prep. Date: 

BOD 
BDW007 
<2 
405.1 
N/A 
24-JAN-96 
19-JAN-96 

Sample Duplication 

Sample Dup: 
Rept Limit: 

Sample Result: 
Dup Result: 
Sample RPD: 
Max RPD: 
Dry Weight%" 

601357-1 
<2 

12 
12 
0 
22 
N/A 

Matrix Spike 

Sample S~iked: N/A 
Rept Lim~t: N/A 
Sample Result: 
Spiked Result: 
Spike Added: 
%" Recovery: 
%" Rec Limits: 
Dry Weight%" 

ICV 

ICV Result: 
True Result: 
%" Recovery: 
%" Rec Limits: 

LCS 

LCS Result: 
True Result: 
%" Recovery: 
%" Rec Lim~ts: 

201 
200 
101 
85-115 

"WetChem Quality Control Report" 

COD HIGH 
CHX004 
<10 
410.4 
N/A 
23-JAN-96 
23-JAN-96 

1
601355-1 
<200+ 

17100 
17240 
1 
5 
N/A 

601355-1 
<200+ 
17100 
31680 
15000 
97 
81-117 
N/A 

660 
701 
94 
90-110 

TDS 
TDW006 
<5 
160.1 
N/A 
25-JAN-96 
22-JAN-96 

1
601365-21 
<5 

750 
736 
2 
16 
N/A 

N/A 
N/A 

337 
293 
115 
66-122 



A AnalyticaiTechnologies,lnc. 
"Quality Control Comments" 

TDW006 
TDW006 

Batch Id: 

601408-1 WAS ADDED TO BATCH ON 1/23/96. 
601451-1,2,3,4,5,6,7 WERE ADDED TO BATCH ON 1/24/96. 

Comments: 



A Analyticallechnologies,lnc. 
----- Common Footnotes WetChem -----

N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW ATI REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED. 
DISS. OR D = DISSOLVED 
T & D = TOTAL AND DISSOLVED 
R REACTIVE 
T TOTAL 
G SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW ATI REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q THE ANALYTICAL (POST-DIGESTION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DIGESTION) SPIKE. 

# ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. (DILUTION PRIOR 

TO ANALYSIS) 
@ = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX. (DILUTION PRIOR TO 

DIGESTION) 
P ANALYTICAL (POST DIGESTION) SPIKE. 
I DUPLICATE INJECTION. 
& AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
N/C* =NOT CALCULABLE; SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
H SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

(*) DETECTION LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN. 

(CA) = SEE CORRECTIVE ACTIONS FORM. 

SW-846, 3rd Edition, September 1986 and Revision 1, July 1992. 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, 17TH ED., 1989 
NIOSH Manual of Analytical Methods, 3rd Edition. 
ANNUAL BOOK OF ASTM STANDARDS, VOLUME 11.01, 1991. 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. IF FLASHPOINT IS LESS THAN 25 
DEGREES CELSIUS, THE DETECTION LIMIT BECOMES THE INITIAL STARTING 
TEMPERATURE. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION) . 

RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH DOLLY P. HWANG SG 
NC NICOLE CALL NSB 
CF CHRISTINE FOSTER ED 
BF BLANCA FACH 

SCOTT GRESHAM 
NANCY S. BUTLER 
ESTHER DANTIN 

RB REBECCA BROWN 
MM MARY MOLONEY 
AB ANDY BROTHERTON 



A AnalyticaiTechnologies,lnc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

601355 
ANALYTICAL TECHNOLOGIES, INC. 
601359 
GIANT 
OCD-WM 
TOTAL ORGANIC CARBON 

Analysis Method: 
Extraction Method: 

415.1 I EPA 600 I 04-79-020, Rev. March 1983 
N/A 

Matrix: WATER 
QC Level: II 

Lab Id: 001 
Client Sample Id: 601359-01 

Batch: TOW003 
Blank: A 

Parameter: 

Dry Weight %': 

TOTAL ORGANIC CARBON 
ANALYST 

Comments: 

N/A 

Units: 

MG/L 
INITIALS 

Sample Date/Time: 17-JAN-96 1225 
Received Date: 19-JAN-96 

Extraction Date: N/A 
24-JAN-96 Analysis Date: 

Results: 

4300 
DWB 

Rpt Lmts: 

200 

Q: 



A AnalyticaiTechnologies,lnc. 

"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

601355 
ANALYTICAL TECHNOLOGIES, INC. 
601359 
GIANT 
OCD-WM 
TOTAL ORGANIC CARBON 

Analysis Method: 
Extraction Method: 

415.1 I EPA 600 I 04-79-020, Rev. March 1983 
N/A 

Matrix: WATER 
QC Level: II 

Lab Id: 002 
Client Sample Id: 601359-02 

Batch: TOW003 
Blank: A 

Parameter: 

Dry Weight %: 

TOTAL ORGANIC CARBON 
ANALYST 

Comments: 

N/A 

Units: 

MG/L 
INITIALS 

Sample Date/Time: 17-JAN-96 1250 
Received Date: 19-JAN-96 

Extraction Date: N/A 
24-JAN-96 Analysis Date: 

Results: 

1200 
DWB 

Rpt Lmts: 

200 

Q: 



A AnalyticaiTechnologies,lnc. 

Accession Number: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

Client Sample Id: 

601359-01 
601359-02 

"Method Report Summary" 

601355 
ANALYTICAL TECHNOLOGIES, INC. 
601359 
GIANT 
OCD-WM 
TOTAL ORGANIC CARBON 

Parameter: 

TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 

Unit: 

MG/L 
MG/L 

Result: 

4300 API 
1200 AL·J.. 



Jh AnalyticaiTechnologies,lnc. 

Title: Water Blank 
"QC Report" 

Batch: TOW003 
Analysis Method: 415.1 I EPA 600 I 04-79-020, Rev. March 1983 
Extraction Method: NIA 

Blank Id: A Date Analyzed: 24-JAN-96 

Units: 

Date Extracted: NIA 

Parameters: 

TOTAL ORGANIC CARBON 
ANALYST 

Comments: 

MGIL 
INITIALS 

Results: 

ND 
DWB 

Reporting Limits: 

1 



A AnalyticaiTechnologies,lnc. 

Title: Water Reagent 
Batch: TOW003 
Analysis Method: 415.1 I EPA 600 
Extraction Method: NIA 

"QC Report" 

I 04-79-020, Rev. March 1983 

RS Date Analyzed: 24-JAN-96 
RSD Date Analyzed: 24-JAN-96 

RS Date Extracted: NIA 
RSD Date Extracted: NIA 

Parameters: 
TOC 

Surrogates: 

Comments: 

Notes: 

Spike 
Added 
6.7 

Sample 
Cone 
<1 

RS 
Cone 
6.5 

RS RSD 
%'Rec Cone 
97 6.6 

NIS = NOT SUBMITTED NIA = NOT APPLICABLE D = DILUTED OUT 

MG/L = PARTS PER MILLION. < = LESS THAN REPORTING LIMIT. 

* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 

RSD RPD Rec 
%'Rec RPD Lmts Lmts 
99 2 30 71-127 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 

PROGRAM AND REFERENCED METHOD. 



A Analytica!Technologies,lnc. 

Title: Water Matrix 
Batch: TOW003 
Analysis Method: 415.1 I EPA 600 
Extraction Method: NIA 

"QC Report" 

I 04-79-020, Rev. March 1983 

Dry Weight %: NIA 
Sample Spiked: 601439-14 

MS Date Analyzed: 24-JAN-96 
MSD Date Analyzed: 24-JAN-96 

MS Date Extracted: NIA 
MSD Date Extracted: NIA 

Parameters: 
TOC 

Surrogates: 

Comments: 

Notes: 

Spike 
Added 
7 

Sample 
Cone 
14 

MS 
Cone 
21 

MS MSD 
%Rec Cone 
100 21 

NIS = NOT SUBMITTED NIA = NOT APPLICABLE D = DILUTED OUT 
MGIL = PARTS PER MILLION. < = LESS THAN REPORTING LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 

MSD RPD Rec 
%Rec RPD Lmts Lmts 
100 0 30 51-135 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



~ Analytica!Technologies,lnc 
Common notation for Organic reporting 

= NOT SUBMITTED 
N/A = NOT APPLICABLE 
D = DILUTED OUT 
UG = MICROGRAMS 
UG/L = PARTS PER BILLION. 
UG/KG = PARTS PER BILLION. 
MG/M3 = MILLIGRAM PER CUBIC METER. 
PPMV = PART PER MILLION BY VOLUME. 
MG/KG = PARTS PER MILLION. 
MG/L = PARTS PER MILLION. 
< = LESS THAN DETECTION LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM 
AND REFERENCED METHOD. 

ORGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS. 

ND =NOT DETECTED ABOVE REPORTING LIMIT. 

RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION) 

ATI/GC/FID 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME IONIZATION DETECTOR (FID) . 

ATI/GC/FIX 
ATI GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING 
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD) 
AND FLAME IONIZATION DETECTOR (FID) . 

ATI/GC/FPD 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE. 

ATI/GC/PID 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH PHOTOIONIZATION DETECTOR (PID) . 

ATI/GC/TCD 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH THERMAL CONDUCTIVITY DETECTOR (TCD) . 

LJT LISA THOMASON 
SW STEVE WILHITE 
KW KAREN WADSWORTH 
PL PAUL LESCHENSKY 
RW ROBERT WOLFE 
BV BEN VAUGHN 
KS KENDALL SMITH 
KK = KERRY KUST 
DWB DAVID W. BOWERS 
RP ROB PEREZ 



)~ AnalyticaiTechnologies of New Mexico, Inc. 

~ 
lnterlab Chain of Custody /-; ~--7'6 L 

{_../'-"'/-.....- ./ 

NETWORK PROJECT MANAGER: KIMBERLY D. McNEILL ANALYSIS REQUEST 

COMPANY: Analytical Technologies of New Mexico, Inc. 0 ,.._ 
ADDRESS: 2709-D Pan American Freeway, NE 

"-! 

~ 
Albuquerque, NM 871 07 "-! 

~ 0 
en v 0 
~ 

"-! 

~ 
..-

I ;::- M 
CJ N ~ ..-

0 U) ~ M "0 ..-
:::. <X) <= en ~ (/) 

0 :::1 

~ w a: 0... 
~ 0 8. Ul I w _J .~ 

0 lO E (.) N z 
0 ..- 0 CJ iU 

~ 1- ~ - -~ 
(_) E ~ ~ .s 

.11 .6 co "0 l3 e ~ c;; Ql 
<( ~ Ql 

~ ·c: M co Q, 
_J en Ul (.) <( ~ ~ u 

CLIENT PROJECT MANAGER: 

Me-;{/~{/ 
a: -;;; <tl ~ <tl (U _J Cii 0... ro 0... 0... 

k~ ~ 
0... (.) .E UJ ~ (jj '§ !:!' ii 

u. 
0... a: w U) _J _J 0 

Q.l (.!} Q.l Q.l s 0 a> (.) (.) 
~ .r:. 

~ 
"0 "0 Q.l u !:::.. !:::.. <( a: 

U) (}) Ul <( (.) "0 ·c:; ·c:; z Q.l :::1 v w 

~ ~ Ei c :0 Q; ~ c Ul m a: X (.) c <tl 0 0 ·~ >- 0 0 ..- (}) 
:::!! (j; en v ,.._ 

~ e 
SAMPLE ID . DATE 

Q.l Ql Q) (.) :2 :2 a> 
6 0 0 a> m ~ 0 N N ;:I 

TIME MATRIX LABID ~ ~ ~ a: (.!} co (.) 0... I co 0... <X) <X) (.!} z 

hD/ ~.<::::'9 - 0 l 11-t'::J--?~ l"l:.')..S' AQ. I X X X X 
w -0'2 Jt l"l.~.>l> AQ 1- X 'f. X X 

I 

.. · 

. i. 

L 
: 

' PROJECT INFdRM,AtibN 
··:: •. , .... ... 

SAMPLE RECEIPT SAMPLES SENT TO: RELINQUISHED BY: 1. RELINQUISHED BY: 2. 

PROJECT NUMBER: HY /5_ c;-y TOTAL NUMBER OF CONTAINERS SAN DIEGO D~~ lime: Signature: lime: 

PROJECT NAME: &-/a.--I FT. COLLINS /5-:/t,£ 
CHAIN OF CUSTODY SEALS P~ted t-fj!Jpll\ut Date: Printed Name: Date: 

cs_m) 
RENTON 

leu-\ ~C> S•"' l- l <(- ~ ~ QC LEVEL: IV INTACT? X PENSACOLA 

@REQUIRED) MS MSD BLANK RECEIVED GOOD COND./COLD 
Analytical Technologies of New Mexico, Inc. Company: 

PORTLAND Albuquerque 

TAT:~ RUSH! LAB NUMBER PHOENIX RECEIVED BY: 1. RECEIVED BY: (LAB) 2. 
.. ,.. ·. ;·' .. 11JZ?r&,.~, lime: 1013 Signature: lime: 

. · .. 
~-

-:2-.- 1-S:h IW~: KV'\l\ lS DUE DATE: :R:nt~Nam~ Date: ljl r I 7 b Printed Name: Date: 
RUS~ SURCHARGE: 

'BC't) Lt<6 kv- \A.\.) l~ti~ .. --- . Fl5 1F/!.m.4JJ 
CLIENT DISCOUNT: /Q% 

Company: A-T -1': _ F L 
. ~-- . ... ·cornp~ny: 

SPECIAL CERTIFICATION REQUIRED: DYES ONO 
--- -- ------------ -----

10/30/95 ATILabs: San Diego (619) 458·9141 • Phoenix (602) 496·4400 • Seattle (206) 228-8335 • Pensacola (904) 474-1001 • Portland (503) 684-044 7 • Albuquerque (505) 344-3777 DISTRIBUTION: White, Canary -ATI Pink · ORIGINATOR 
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~Analytical Technologies, Inc. 2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

April 24, 1995 

Giant Refining Co. 
Route 3, Box 7 
Gallup, NM 87301 

ATI I.D. 504300 

Project Name/Number: OCD WW 1ST QTR 95 

Attention: Walt Toomer 

on 04/03/95, Analytical Technologies, Inc., (ADHS License No. 
AZ0015), received a request to analyze aqueous samples. The 
samples were analyzed with EPA methodology or equivalent methods. 
The results of these analyses and the quality control data, which 
follow each set of analyses, are enclosed. 

Chemical Oxygen Demand and Total Dissolved Solids analyses were 
performed by Analytical Technologies, Inc., 9830 s. 51st street, 
Suite B-113, Phoenix, AZ. 

Biochemical Oxygen Demand (BOD) analysis was performed by Aquatic 
Consulting & Testing, Inc., 1525 W. University Drive, Suite 106, 
Tempe, AZ 85281 (See attachment 1) 

All other analyses were performed by Analytical Technologies, 
Inc., 225 Commerce Drive, Fort Collins, co. 

Samples were received after the 48 hour holding time for BOD had 
expired. 

If you have any questions or comments, please do 
contact us at (505) 344-3777. 

~/J/ / / / 

U-f!J+-VM~~ 
Letitia Krakowski, Ph.D. 
Project Manager 

MR:jt 

Enclosure 

not hesitate to 

Ph.D. 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



A Analytical Technologies, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

ATI # 
01 
02 

:GIANT REFINING CO. 

:1ST QTR 95 
: OCD WW 

DATE RECEIVED 

REPORT DATE 

ATI ID: 504300 

CLIENT DESCRIPTION 

APIEFF 
ALZEFF 

Al.-2 U.S.. 

---TOTALS---

MATRIX 
AQUEOUS 

#SAMPLES 
2 

MATRIX 

AQUEOUS 
AQUEOUS 

ATI STANDARD DISPOSAL PRACTICE 

: 04/03/95 

: 04/24/95 

DATE 
COLLECTED 

03/31/95 
03/31/95 

The samples from this project will be disposed of in thirty (30) days from 
the date of this report. If an extended storage period is required, please 
contact our sample control department before the scheduled disposal date. 



A Analytical Technologies, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

PARAMETER 

GIANT REFINING CO. 
1ST QTR 95 
OCD WW 

UNITS 01 02 

ATI I.D. : 504300 

DATE RECEIVED 04/03/95 

REPORT DATE 04/24/95 

-----------------------------------------------------------------------------
CHEMICAL OXYGEN DEMAND 
T. DISSOLVED SOLIDS (160.1) 

MG/L 
MG/L 

860 
4500 

880 
6100 



A Analytical Technologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT # 
PROJECT NAME 

GIANT REFINING CO. 
1ST QTR 95 
OCD WW ATI I.D. : 504300 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CHEMICAL OXYGEN DEMAND MG/L 
TOTAL DISSOLVED SOLIDS MG/L 

50430002 880 
50451501 490 

870 
510 

% Recovery = (Spike Sample Result - Sample Result) 
------------------------------------ X 100 
Spike Concentration 

1 1200 
4 NA 

300 
NA 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 

107 
NA 

---------------------------------- X 100 
Average Result 



A Analytical Technologies, Inc. 
TOTAL ORGANIC CARBON 

Method 415.2 

Lab Name: Analytical Technologies, Inc. 

ClientName: ATI-NM 

Client Project ID: GRC -- 504300 

Lab Workorder Number: 95-04-009 

Volume 
Sample Lab Sample Injected TOC 

ID ID (mL) Cone. (mg/L) 

Reagent Blank RB 95-04-009 1 < 1.0 
APIEFF 95-04-009-01 0.05 178 

95-04-009-0IDUP 0.05 175 
ALZEFF 95-04-009-02 0.05 210 

95-04-009-02DUP 0.05 206 

Date Collected: 03/31/95 

Date Analyzed: 04/11195 

Sample Matrix: Water 

\ 

TOC RPD 
AVO 

< 1.0 N/A 

176.5 2 

208 2 



A Analytical Technologies, Inc. 

pH 
Method 9045 

Lab Name: Analytical Technologies, Inc. 

Client Name: ATI-NM 

Client Project ID: GRC - 504300 

Lab Workorder Number: 95-04-009 

Samj>leiD Lab Sample ID 

APIEFF 95-04-009-01 

ALZEFF 95-04-009-02 

Date Collected: 03/31/95 

Date Analyzed: 04/04/95 

Sample Matrix: Water 

_pH 

9.0 
7.5 
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AnalyticaiTechnologies,lnc., Albuquerque, NM 
San Diego • Phoenix • Seattle • Pensacola • Ft. Collins • Portland • Albuquerque 

PROJ!:CT MANAGER: 

COMPANY: G-t~ ~K(I'(...(C, Cc:;::?-

ADDRESS: ~~3~ ec:.x:~ 
~ 

G=ALL~ - f'l.M. ~--z3__C>_l 
PHONE: 

. -· ... 
,.~'\_7z...:z_-3e"33 

FAX: L5TLl..c;-) .. --z.. 2.2-- (2)2-L OJ 

BILL TO: '~D .. ~t-=f?. 
COMPANY: s ,c::,.....JV\..6 

ADDRESS: 'SAM B. 

CHAIN OF CUSTODY 
DATE:.3/'3t k5. PAGE__l_OF _L I· .. · ... , .... ·.·.,., .. ,.,,., .•. , .•.. =··~····.,....·•"'··'·"-'·····························. ·.•.· .. , ... , ........ , .. ,,,,,,.,, .. ,.,,.·.·······I 

A41ilhJLC 13 CiJ§_( 

Date: 
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ATTACH:MENT 1 



AQUATIC CONSULTING & TESTING, INC. 

1525 W. University Drive, Suite 106 
P.O. Box 1510 

Tempe, Arizona 85281 
Phone: (602) 921-8044 • FAX: (602) 921-0049 

LAB ORA TORY REPORT 

CLIENT: Analytical Technologies, Inc. 
9830 S. 51st Street, Suite B-113 
Phoenix, AZ. 85044 

DATE SUBMITIED: 

DATE REPORTED: 

ATIN: Mary Tyer 

PO#: 

SUBMITIED BY: 

SAMPLE TYPE: 

SAMPLE DATE: 

METHOD NO.: 

Client 

Sample J.D. 

504300-01 

504300-02 

Reviewed by: 

FOe No. L95-1785.XLS 

Top Speed Delivery 

Aqueous 

03/31/95 

EPA 405.1 

RESULTS 

Analysis 

Date 

4/3-8/95 

4/3-8/95 

AC&T 

Lab Number 

L95-1785 

L95-1786 

Lie. No. AZ0003 

04/03/95 

04/19/95 

BOD5, mg/L 

305 

329 



AQUATIC CONSULTING & TESTING, INC. 

1525 W. University Drive, Suite 106 
P.O. Box 1510 

Tempe, Arizona 85281 
Phone: (602) 921-8044 • FAX: (602) 921-0049 

QUALITY CONTROL REPORT 

Lie. No. AZ0003 

PARAMETER: BODS UNITS: ..:..:m..:..s;gt.:..:/L=------
METHOD NO.: 405.1 
ANALYSIS DATE: 4/3-4/8/95 

~~~~---------

INTERNAL QUALITY CONTROL SAMPLE 

Theoretical Value 

198 

DUPLICATE SAMPLE DATA 

Lab I.D. 

L95-1777 
L95-1785 

SPIKED SAMPLE DATA 

Lab I.D. 

L95-1777 
L95-1785 

FOe No. QC1775BXLS 

Sample 

Result 

Analvtical Value 

175 

Result 1 

<3 

305 

Spike 

Result 

PREPARED BY: ...:;C~J..;;.,C ____ _ 

Result 2 

<3 

311 

Amount 

Spiked 

% 

Recovery 

88 

0.0 

1.9 

% 

Recovery 

87 

102 
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).1, Analytical Technologies, Inc. 

July 14, 1995 

Giant Refining Company 
Route 3, Box 7 
Gallup, NM 87301 

Project Name/Number: Qtr OCD 

Attention: Lynn Shelton 

9830 S. 51st Street Suite B-113 Phoenix, AZ. 85044 (602) 496-4400 

ATI I.D. 506077 

On 06/30/95, Analytical Technologies, Inc., received a request to 
analyze aqueous sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the quality control data, which follow each set of analyses, 
are enclosed. 

Biochemical Oxygen Demand analysis was performed by Aquatic 
Consulting & Testing, Inc., 1525 W. University Drive, Suite 106, 
Tempe, AZ 85281 (See Attachment 1) . 

If you have any questions or comments, please do not hesitate to 
contact us at (602) 496-4400. 

~~-r-Mary~er 
Project Manager 

MT/jmf 

Enclosure 

ADHS License No. AZ0061 
Elizabeth Proffitt, Laboratory Manager 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



2h Analytical Technologies, Inc. 

CLIENT GIANT REFINING 
PROJECT # (NONE) 
PROJECT NAME QTR OCD 

ATI I.D. : 506077 

ATI # CLIENT DESCRIPTION 

01 
02 

API SEPARATOR 
AER LAG EFF 

DATE RECEIVED 

REPORT DATE 

06/30/95 

07/14/95 

MATRIX DATE COLLECTED 

AQUEOUS 
AQUEOUS 

06/29/95 
06/29/95 

============================================================================ 
----- TOTALS -----

MATRIX # SAMPLES 

AQUEOUS 2 

ATI STANDARD DISPOSAL PRACTICE 

The samples from this project will be disposed of in thirty (30) days from the 
date of this report. If an extended storage period is required, please contact 
our sample control department before the scheduled disposal date. 



A Analytical Technologies, Inc. 
GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

PARAMETER 

GIANT REFINING 
(NONE) 
QTR OCD 

CHEMICAL OXYGEN DEMAND 

UNITS 01 02 

MG/L 2800 810 

ATI I.D. : 506077 

DATE RECEIVED : 06/30/95 

REPORT DATE : 07/14/95 



2h Analytical Technologies, Inc. 
GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT # 
PROJECT NAME 

GIANT REFINING 
{NONE) 
QTR OCD ATI I.D. : 506077 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CHEMICAL OXYGEN DEMAND MG/L 50602211 340 340 0 630 300 97 

% Recovery = {Spike Sample Result - Sample Result) 
------------------------------------ X 100 
Spike Concentration 

RPD {Relative Percent Difference) = (Sample Result - Duplicate Result) 
---------------------------------- X 100 

Average Result 
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ATTACHMENT 1 



AQUATIC CONSULTING & TESTING, INC. 

1525 W. University Drive, Suite 106 
P.O. Box 1510 

Tempe, Arizona 85281 
Phone: (602) 921-8044 • FAX: (602) 921-0049 

LABORATORY REPORT 

CLIENT: Analytical Technologies, Inc. 

9830 S. 51st Street, Suite B-113 

Phoenix, AZ 85044 

DATE SUBMITTED: 

DATE REPORTED: 

ATTN: - Mary Tyer 

PO#: 

SUBMITTED BY: 

SAMPLE TYPE: 

SAMPLE DATE: 

METHOD NO.: 

Client 

Sample I.D. 

506077-01 

506077-02 

Reviewed by: 

File No. BA-04036.XLS {2j;;J 

Top Speed Delivery 

Aqueous 

06/29/95 

EPA 405.1 

Analysis 
Date 

06/30-07/05/95 

06/30-07/05/95 

RESULTS 

AC&T 
Lab Number 

BA-04036 

BA-04037 

Fred;rick A. AT118ifiiPh£. 
Laboratory Director 

Lie. No. AZ0003 

06/30/95 

07/12/95 

BODS. mq/L 

2030 

171 



AQUATIC CONSULTING & TESTING, INC. 

PARAMETER: BODS 
METHOD NO.: 405.1 

1525 W. University Drive, Suite 106 
P.O. Box 1510 

Tempe, Arizona 85281 
Phone: (602) 921·8044 • FAX: (602) 921-0049 Lie. No. AZ0003 

QUALITY CONTROL REPORT 

UNITS: mg/L __,......._ ____ _ 
PREPARED BY: ...;;C...;;..JC.;;.._ ____ _ 

ANALYSIS DATE: 06/30-07/05/95 

.INTERNAL QUALITY CONTROL SAMPLE 

Theoretical Value 

198 

DUPLICATE SAMPLE DATA 

Lab J.D. 

BA-04045 

SPIKED SAMPLE DATA 

Lab J.D. 

BA-04045 

Sample 

Result 

File No. QC-04045.XLS ~ 

Analytical Value 

195 

Result 1 

132 

Spike 

Result 

Result 2 

135 

Amount 

Spiked 

% 

Recovery 

98 

2.2 

% 

Recovery 

104 
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th AnalyticaiTechnologies, Inc. 

July 19, 1995 

Giant Refining Co. 
Route 3, Box 7 
Gallup, NM 87301 

Project Name/Number: QTR OLD 

Attention: Lynn Shelton 

2709-D Pan American Freeway, NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 506442 

On 06/30/95, Analytical Technologies, Inc., (ADHS License No. 
AZ0015), received a request to analyze aqueous samples. The 
samples were analyzed with EPA methodology or equivalent methods. 
The results of these analyses and the quality control data, which 
follow each set of analyses, are enclosed. 

EPA method 150.1 (pH) analyses were performed by Analytical 
Technologies, Inc., Albuquerque, NM. 

All other analyses were performed by Analytical Technologies, 
Inc., 11 East Olive Road, Pensacola, FL. 

If you have any questions or comments, please do not hesitate to 
contact us at (505) 344-3777. 

Kimberly D. McNeill 
Project Manager 

MR: jt 

Enclosure 

H. Mitchell Rubenste' , Ph.D. 
Laboratory Manager 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



A Analytical Technologies, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

01 
02 

:GIANT REFINING CO. 
: (NONE) 
: QTR OLD 

ATI ID: 506442 

ATI PENSACOLA CLIENT 
ID # DESCRIPTION 
506442-01 
506442-02 

API SEPARATOR 
AER LAG EFF 

---TOTALS---

DATE RECEIVED 

REPORT DATE 

MATRIX 
AQUEOUS 
AQUEOUS 

MATRIX 
AQUEOUS 

#SAMPLES 
2 

ATI STANDARD DISPOSAL PRACTICE 

: 06/30/95 

:07/19/95 

DATE 
COLLECTED 
06/29/95 
06/29/95 

The samples from this project will be disposed of in thirty (30) days from 
the date of this report. If an extended storage period is required, please 
contact our sample control department before the scheduled disposal date. 



A Analytical Technologies, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT : GIANT REFINING CO. 

PROJECT # : (NONE) 

PROJECT NAME : QTR OLD 

PARAMETER UNITS 
PH (150.1) UNITS 

01 
8.61 

ATI I.D. 

DATE RECEIVED 

DATE ANALYZED 

02 
7.69 

506442 

06/30/95 

06/30/95 



A Analytical Technologies, Inc. 

CLIENT 

PROJECT # 

GENERAL CHEMISTRY - QUALITY CONTROL 

: GIANT REFINING CO. 

: (NONE) 

ATI I.D. 

SAMPLE MATRIX 

: 506442 

:AQUEOUS 

PROJECT NAME : QTR OLD 

SAMPLE· DUP. 
PARAMETER UNITS ATI I.D. RESULT RESULT 
PH UNITS 50644201 8.61 8.59 

(Spike Sample Result - Sample Result) 

SPIKED SPIKE % 
RPD SAMPLE CONC. REC 
0.2 NA NA NA 

% Recovery = ------------------------------------- X 100 
Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = ---------------------------------- X 100 

Average Result 



A AnalyticoiTechnologies, Inc. 
"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 
Matrix: 
QC Level: 

507025 
ANALYTICAL TECHNOLOGIES, 
506442 
GIANT REFINING 
QTR OLD 
Group of Single Wetchem 
WATER 
II 

Lab ID: 001 
Client Sample Id: 506442-01 

INC. 

Parameters: Units: Results: 

TOTAL DISSOLVED SOLIDS 
(160.1) 

Comments: 

MG/L 25000 

Sample Date/Time: 29-JUN-95 1015 
Received Date: 01-JUL-95 

Rpt Lmts: Q: Batch: Analyst: 

5 TDW052 NSB 



A Analytical Technologies, Inc. 
"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Pro~ect Number: 
ProJect Name: 
Project Location: 
Test: 
Matrix: 
QC Level: 

507025 
ANALYTICAL TECHNOLOGIES, INC. 
506442 
GIANT REFINING 
QTR OLD 
Group of Single Wetchem 
WATER 
II 

Lab ID: 002 
Client Sample Id: 506442-02 

Parameters: 

TOTAL DISSOLVED SOLIDS 
(160 .1) 

Comments: 

Units: 

MG/L 

Results: 

6700 

Sample Date/Time: 29-JUN-95 1030 
Received Date: 01-JUL-95 

Rpt Lmts: Q: Batch: Analyst: 

5 TDW052 NSB 



A Analytical Technologies, Inc. 
"Method Report Summary" 

Accession Number: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

Client Sample Id: 

506442-01 

506442-02 

507025 
ANALYTICAL TECHNOLOGIES, INC. 
506442 
GIANT REFINING 
QTR OLD 
Group of Single Wetchem 

Parameter: Unit: 

TOTAL DISSOLVED SOLIDS (160.1) MG/L 

TOTAL DISSOLVED SOLIDS (160.1) MG/L 

Result: 

25000 

6700 



A Analytical Technologies, Inc. 

Parameter: 
Batch Id: 
Blank Result: 
Anal. Method: 
Prep. Method: 
Analysis Date: 
Prep. Date: 

TDS 
TDW052 
<5 
160.1 
N/A 
13-JUL-95 
12-JUL-95 

Sample Duplication 

Sample Dup: 
Rept Limit: 

Sample Result: 
Dup Result: 
Sample RPD: 
Max RPD: 
Dry Weight% 

507025-1 
<5 

24760 
25400 
3 
16 
N/A 

Matrix Spike 

Sample.S~iked: N/A 
Rept L~m~t: N/A 

Sample Result: 
Spiked Result: 
Spike Added: 
% Recovery: 
% Rec Limits: 
Dry Weight% 

ICV 

ICV Result: 
True Result: 
% Recovery: 
% Rec Limits: 

LCS 

LCS Result: 
True Result: 
% Recovery: 
% Rec Limits: 

290 
293 
99 
66-122 

"WetChem Quality Control Report" 



A Analytical Technologies, Inc. 
----- Common Footnotes Wet Chern -----

N/A NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW ATI REPORTING 

LIMIT; THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS 
APPLY. 

ND = NOT DETECTED ABOVE REPORTING LIMIT. 
DISS. OR D = DISSOLVED 
T & D = TOTAL AND DISSOLVED 
R REACTIVE 
T TOTAL 
G SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW ATI REPORTING LIMIT; THEREFORE, THE RESULTS ARE 
"IN CONTROL II • 

Q THE ANALYTICAL (POST-DIGESTION) SPIKE IS REPORTED DUE TO THE MATRIX (PRE-DIGESTION) 
SPIKE BEING OUTSIDE ACCEPTANCE ·LIMITS. 

# ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ = ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* = ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE. 
@ ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX (DILUTION PRIOR TO PREPARATION) . 
P ANALYTICAL {POST-DIGESTION) SPIKE 
I DUPLICATE INJECTION 
& AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
N/C* = NOT CALCULABLE; SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
H = SAMPLE AND/OR DUPLICATE IS BELOW 5 X ATI REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE ATI REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z THE SAMPLE RESULT FOR THE SPIKE IS BELOW REPORTING LIMIT. HOWEVER, THIS 

RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X ATI REPORTING LIMIT AND THE 

RESULTS EXCEED THE ATI REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL" 
SAMPLE IS NON-HOMOGENOUS. 

{*) = DETECTION LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN. 

{CA) = SEE CORRECTIVE ACTIONS FORM. 

SW-846, 3RD EDITION, SEPTEMBER 1986 AND REVISION 1, JULY 1992. 
EPA 600/4-79-020, REVISED MARCH 1983. 
STANDARD METHODS, 17TH ED., 1989 
NIOSH MANUAL OF ANALYTICAL METHODS, 3RD EDITION. 
ANNUAL BOOK OF ASTM STANDARDS, VOLUME 11.01, 1991. 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND THE DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. IF FLASHPOINT IS LESS THAN 25 
DEGREES CELSIUS, THE DETECTION LIMIT BECOMES THE INITIAL STARTING 
TEMPERATURE. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION) . 

RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH DOLLY P. HWANG 
DBH DONALD B. HAND 
TT = TONY TINEO 
JHS JOSEPH SAUNDERS 
NSB NANCY S. BUTLER 

RB REBECCA BROWN 
BF BLANCA FACH 
NB NANCY L. BRASCH 
MM MARY MOLONEY 
CF = CHRISTINE FOSTER 

CD CHRISTY DRAPER 
SL STEPHANIE LOWRY 
FB = FREDDIE BROWN 



\ A Analytical Technologies, Inc. 
"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

507025 
ANALYTICAL TECHNOLOGIES, INC. 
506442 
GIANT REFINING 
QTR OLD 
TOTAL ORGANIC CARBON 

Analysis Method: 
Extraction Method: 

415.1 I EPA 600 I 04-79-020, Rev. March 1983 
N/A 

Matrix: WATER 
QC Level: II 

Lab Id: 001 
Client Sample Id: 506442-01 

Batch: TOW040 
Blank: A 

Parameter: 

Dry Weight ~: 

TOTAL ORGANIC CARBON 
ANALYST. 

Comments: 

N/A 

Units: 

MG/L 
INITIALS 

Sample Date/Time: 29-JUN-95 1015 
Received Date: 01-JUL-95 

Extraction Date: N/A 
13-JUL-95 Analysis Date: 

Results: 

510 
KW 

Rpt Lmts: 

10 

Q: 



A Analytical Technologies, Inc. 
"FINAL REPORT FORMAT - SINGLE" 

Accession: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

507025 
ANALYTICAL TECHNOLOGIES, INC. 
506442 
GIANT REFINING 
QTR OLD 
TOTAL ORGANIC CARBON 

Analysis Method: 
Extraction Method: 

415.1 I EPA 600 I 04-79-020, Rev. March 1983 
N/A 

Matrix: WATER 
QC Level: II 

Lab Id: 002 
Client Sample Id: 506442-02 

Batch: TOW040 
Blank: A 

Parameter: 

Dry Weight %: 

TOTAL ORGANIC CARBON 
ANALYST 

Comments: 

N/A 

Units: 

MG/L 
INITIALS 

Sample Date/Time: 29-JUN-95 1030 
Received Date: 01-JUL-95 

Extraction Date: 
Analysis Date: 

N/A 
13-JUL-95 

Results: 

40 
KW 

Rpt Lmts: 

10 

Q: 



A Analytical Technologies, Inc. 

Accession Number: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

Client Sample Id: 

506442-01 
506442-02 

"Method Report Summary" 

507025 
ANALYTICAL TECHNOLOGIES, INC. 
506442 
GIANT REFINING 
QTR OLD 
TOTAL ORGANIC CARBON 

Parameter: 

TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 

Unit: 

MG/L 
MG/L 

Result: 

510 
40 



A Analytical Technologies, Inc. 

Title: Water Blank 
Batch: TOW040 
Analysis Method: 415.1 I EPA 600 
Extraction Method: NIA 

"QC Report" 

I 04-79-020, Rev. March 1983 

Blank Id: A 

Parameters: 

Date Analyzed: 13-JUL-95 

Units: 

Date Extracted: NIA 

Results: Reporting Limits: 

TOTAL ORGANIC CARBON 
ANALYST 

Comments: 

MGIL 
INITIALS 

ND 
KW 

1 



.Jh Analytical Technologies, Inc. 
"QC Report" 

Title: Water Reagent 
Batch: TOW040 
Analysis Method: 415.1 I EPA 600 I 04-79-020, Rev. March 1983 
Extraction Method: N/A 

RS Date Analyzed: 13-JUL-95 
RSD Date Analyzed: 13-JUL-95 

RS Date Extracted: N/A 
RSD Date Extracted: N/A 

Parameters: 
TOC 

Surrogates: 

Comments: 

Notes: 

·spike 
Added 
6.7 

Sample 
Cone 
<1 

RS 
Cone 
6.3 

RS RSD 
~Rec Cone 
94 6.6 

N/S = NOT SUBMITTED N/A = NOT APPLICABLE D = DILUTED OUT 
MG/L = PARTS PER MILLION. < =LESS THAN REPORTING LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 

RSD RPD Rec 
~Rec RPD Lmts Lmts 
99 5 30 71-127 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



A Analytical Technologies, Inc. 
"QC Report" 

Title: Water Matrix 
Batch: TOW040 
Analysis Method: 415.1 I EPA 600 
Extraction Method: NIA 

I 04-79-020, Rev. March 1983 

Dry Weight %: NIA 
Sample Spiked: 507136-3 

MS Date Analyzed: 
MSD Date Analyzed: 

Spike Sample 

13-JUL-95 
13-JUL-95 

MS MS 

MS Date Extracted: NIA 
MSD Date Extracted: NIA 

MSD MSD RPD Rec 
Parameters: Added Cone Cone %Rec Cone %Rec RPD Lmts Lmts 
TOC 6.7 <1 6.8 101 6.7 

Surrogates: 

Comments: 

Notes: 
NIS = NOT SUBMITTED NIA = NOT APPLICABLE D = DILUTED OUT 
MGIL = PARTS PER MILLION. < = LESS THAN REPORTING LIMIT. 
* =VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 

100 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 

1 30 51-135 



~ Analyt;caiTechnologies, Inc. 

Common notation for Organic reporting 

= NOT SUBMITTED 
N/A = NOT APPLICABLE 
D = DILUTED OUT 
UG = MICROGRAMS 
UG/L = PARTS PER BILLION. 
UG/KG = PARTS PER BILLION. 
MG/M3 = MILLIGRAM PER CUBIC METER. 
PPMV = PART PER MILLION BY VOLUME. 
MG/KG = PARTS PER MILLION. 
MG/L = PARTS PER MILLION. 
< = LESS THAN DETECTION LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM 
AND REFERENCED METHOD. 

ORGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS. 

ND = NOT DETECTED ABOVE REPORTING LIMIT. 

RPT LIMIT = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION) 

ATI/GC/FID 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME IONIZATION DETECTOR (FID) . 

ATI/GC/FIX 
ATI GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING 
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD) 
AND FLAME IONIZATION DETECTOR (FID) . 

ATI/GC/FPD 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE. 

ATI/GC/PID 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH PHOTOIONIZATION DETECTOR (PID) . 

ATI/GC/TCD 
ATI GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH THERMAL CONDUCTIVITY DETECTOR (TCD) . 

LJT LISA THOMASON 
KW KAREN WADSWORTH 
SW STEVE WILHITE 
SJF STEVE FILOROMO 
PL PAUL LESCHENSKY 
RW ROBERT WOLFE 
BV BEN VAUGHN 
KS KENDALL SMITH 
KK KERRY KUST 
STG SCOTT T. GRESHAM 



)~ AnalyticaiTechnologies,lnc., Albuquerque, NM 
~ San Diego • Phoenix • Seattle • Pensacola • Ft. Collins • Portland • Albuquerque 

>
..J 
z 
0 
w 
(/) 
::::> 
m 
c( 
..J 
a: 
0 
LL 
w 
a: 
c( 
(/) 
c( 
w 
a: 
c( 

c 
w 
c 
c( 
:I: 
(/) 

> ..J 
w 
1-w 
..J 
a. 
:E 
0 
0 
z 
:E 
a: 
0 
LL 

!1 
:I: 
1-
..J 
..J u: 
w 
(/) 
~ w 
..J 
a. 

PROJECT MANAGER: 

COMPANY: 

ADDRESS: 

PHONE: 

FAX: 

BILL TO: 

COMPANY: 

ADDRESS: 

CJ ttir/1 !;.E ~ 1 Ill; l\Jt; t-o FYJ,L'/TI'If 
:cL/o &xtr3'l 
·-»4YvJ t-.srvwv L ,.11111 ~15 t./ 7 

T 

()l) ~) ~-z Z, () .. 1 Z- 7 
C2-vs-) '17 -z... D 7-1 0 

L Y AJ tJ .s JJ-£.~n.J 
r: , /.J-.11/r 

LL_.$ __ h-;.. 1 
C A t~fl~, AI /!'I P 730 I 

CHAIN OF CUSTODY 

Date: Printed Name: Dale: 

Company: 

Printed Name: Date: Date: 

Company: 

A Tllabs: San Diego (619) 458-9141 • Phoenix (602) 496-4400 • Seattle (206) 228-8335 • Pensacola (904) 474-1001 • Portland (503) 684-{)4.47 • Alluquerque (505) 344-3m DISTRIBUTION: While, Canary. ATI • Pilk. ORIGINATOR 



A AnolylicoiTechnologies,lnc Albuquerque, NM Chain of Custody 
DATE fR /3) PAGE _J_ OF _j_ -

NETWORK PROJECT MANAGER: ITTITI1\KftA"KOWSIH· ANALYSIS REQUEST 

K',""- M.4J.e.ll c; 

COMPANY: Analytical Technologies, Inc. g ~ 
LO o .. · 

ADDRESS: 2709-D Pan American Freeway, NE o 1*- ... 
Albuquerque, NM 87107 co o ·· · 

0 co 

~ 0 0 (/)· 
...... ~ 0 .a:. 
w ~ ~ .UJ 
m ~ w iiJ ,,:Z:,: 

::-::- 1- !£. :Z X ::.:(i·::· 
U) w ~ en < 1- :'::...,.~: 
< :I: w ~ < I m :,::z:' 
~ ~ ~ u ::::e ::::e ttl tu ~ ::a: 
~ ~ al Cl a: a: al c:o ::::E = 0.-· 

~ U) c;; ml'J oo <~ -~IL 
W 1- 0 0 ~ c: ·- lL u.. :I: - ~ ctl :o 

z =c :J:J a...<t> 0(!).· 

CLIENT P~ECT MANAGER: ~ ~ ~ ~ ~ ~ ~ ~ 00 00 -:;1 ~ ~ ~ ffi 
z 0 < (\J en ~ t: (!) U) _J _J U) .!!! ··m. ~eJJ

. w (.) 0 (.) 0 1- ::::E ~ <I) . 

r-~~~~---~----,.---....-----,.---.----t x u (!) ..J a: N- o;- a- ~ ., ~ u m o 1- u o o a: a: :-::r < u:: I..L ~ ~ :;; ~ Qi '* w w < < U) :::> 0 ··=== 

·: SAMPlEIO< DATE TIME MATRIX LABID ::? ::? ~ ~ ~ ~ w w ~ cS g ;2 ~ £ R ~ ~ ~ < :C Z 

5oto 44-;? -o I l~.i>LzqJr:5 ID'5 A q / ~ "< ' 

-o2 b12~hs Jt?> Ao 1 ·Y. x 1 ''.: 

:',·:··. 

::•··· 

•/L 
\{1' 

:;:::::;:::: PROJECT INFORMATION \' .. SAMPLE RECEIPT SAMPL£S SENTTO: RELINQUISHED BY: .. 1. REUNOUISHED BY: ·, :' 2.: · .. 
. . SAND EGO ~_?~!Uf_e· , dJ 1JJP8· Signa!Ure· Time· 

PROJECT NUMBER: S (j_pl/t.J cl TOTAL NUMBER OF CONTAINERS (:~ n.dwt~s ___ - ISJ'IA.CJVI!At Lj '(;:>. . . 

PROJECT NAME: QT12... OLD CHAIN OF CUSTODY SEALS X RENTON Prin~ Name:. Dale Printed Name: Dale 

QC LEVE.L_[STO) IV INTACT? Y ~~-~~~i?~--= i,_.....,._:.t::b-:--1-:-.'~--:-::AJ-~~''....,/ ,_,... _ _.:(,.:..l~/~.3c.J__:::: __ 1-=----------I 
GC REQUIBEO) MS MSD BLANK RECEIVED GOOD COND./COLD \,· POIITLAND Analyltcal Technologies, Inc. Company: 

~- , .. .. 'J ---·----··--·-- ··- -- Albuquerque 

TAT: ~ ANt)A:RQ) RUSH! LAB NUMBER .'7 U / 02- S- PHOENIX RECEIVED BY: (LAB)" · . 1.. RECEIVED BY:(L.AB} 2. 

,f;)i:);{h,iY<k ;;, \;:;:c;(.i ;,tz{(:_2,1 :.Jj~;;j: ,··.·: ... · · - £(Jk,Jna~ ure:~ Time: Signature: Time: 

t 1 _ II IJ. v-,. ....J- FIBERQUANT ~ ti -/'. /'"' 7 -, 
DUE DATE: 1-rl 1/Pr bc;u:: ~01-S- /, . rr:J-1") . - -1/V"--' u'J_.__.7 . 

RUSH SURCHARGE· ~ L~SL{5 Pr_!q!etlti~,., qa~e: .• , PnntedName: Dale: 
· r- A, t,L :r;: ~vfl 1r~J? li /I.Jt;' 

CLIENT DISCOUNT: (j)y o-re_. % Company: ,_.. Company: 

ftlX - 1-L 

A Tll..abs: San Diego (619) 458·9141 • Phoenix (602) 496-4400 • Seattle (206) 228-8335 • Pensacola (904) 474-1001 • Portland (503) 684-0447 • Albuquerque (505) 344-3m DISTRIBUTION: WhHe, Canary- A Tl • Pink-ORIGINATOR 



A Analytical Technologies, Inc. 

Albuquerque Office: 2709-D Pan American Fwy., N E 
Albuquerque, NM 87107 

Remit To: 
Analytical Technologies, Inc. 
P. 0. Box 840436 (505) 344-3777 
Dallas, Texas 75284-0436 

Billed to: 

Attention: 

Telephone: 

GIANT REFINING 
ROUTE 3, BOX 7 
GALLUP, NM 87301 

ACCOUNTS PAYABLE 

505-722-0227 

Authorized by: LYNN SHELTON 

P.O. Number: 

ORIGINAL 

INVOICE 
AL 7 4100 

Accession No.: 9506-442 
Date: 07/19/95 
Client No.: 341-127 
810 

Samples: 2 received 06/30/95 

Project: QTR OLD 
Project No. : 

TEST DESCRIPTION QUANTITY PRICE TOTAL 

pH 
Total Dissolved Solids 
Total Organic Carbon 
NM GROSS RECEIPTS TAX 

2 
2 
2 
1 

6.00 
10.00 
55.00 

8.25 

12.00 
20.00 

110.00 
8.25 

*.***~************ ********* 
~ourt due: 150.25 
fr*'{r:'/t~. "'***********' ********* 

TERMS: Net 30 Days- 1%% Finance Charge on Balance Due over 30 days. 

ATI-003 DISTR 18UTION: White-Customer, Yellow-File, Pink-Accountang 
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LA"merican Environmental Network, Inc. 

June 2, 1998 

GIANT REFINING COMPANY 

ROUTE3 BOX7 
GALLUP, NM 

Project Name 
Project Number 

(none) 
(none) 

Attention: STEVE MORRIS 

AEN I.D. 805333 

87301 

On 5/8/98 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 

received a request to analyze aqueous samples. The samples were analyzed 

with EPA methodology or equivalent methods. The results of these analyses and the quality 

control data, which follow each set of analyses, are enclosed. 

EPA method 150.1 and 8260 were performed by American Environmental Network (NM) Inc., 

Albuquerque, NM. 

All other parameters were performed by American Environmental Network (CT) Inc., 

Monroe, CT. 

If you have any questions or comments, please do not hesitate to contact us 

at (505)344-3777. 

Kimberly D. McNeill 
Project Manager 

MR: mt 

Enclosure 

~~1&· 
H. Mitchell Rubens ei 

General Manager 

:!709-D Pan Americ.m Freeway, NE • Albuqucrqut:, N:-.l H7tll7 • ()!l'il ;-;-i-3 ___ • f-.1:( (50)) 1-i-i--i'i 1.1 
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Arnerican Environrnental Network (NM), Inc. ~T~~~~-q~ ~G~~2~ 
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PHONE: 
FAX: 

BILL TO: 
COMPANY: 
ADDRESS: 

PROJ. NAME: 

P.O. NO.: 

SHIPPED VIA: 

CERTIFICATION REQUIRED: 0 NM OSDWA OOTHER 

METHANOL PRESERVATION 0 

COMMENTS: FIXED FEE 0 

l 

'·•: 

Printed Name: 

~l<f 
Company: 

~;ft~-=~t~.:f~.:w:~~~;~~~::~;)jf~~:~:i;:v .. .. .· · · . -·· : -~:. 

Printed Name: Dale. 

Company: 

Date: 

1/5/98 AEN Inc.: American Environmental Network {NM), Inc. • 2709-D Pan American Freeway, NE • Albuquerque, New Mexico 87107 • {505) 344-3777 • Fax {505) 344-4413 DISTRIBUTION: While· AEN, canary- Originator 
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ANNUAL GROUNDWATER SAMPLING EVENT 

ANALYTICAL PARAMETERS 

v"' r MW-~ [?] X. I x--rx·· r· ;< I X~ I . t -I X .- I . x- -~--y---,-~--~- X I X I X I X I X I X I X I X I X I X I X I X I X I 

J I MW-5 I 

/low-tt 1 

[!MW-3 I I X I X I X r·x··lu X I X .I X I X I X lelflil ·x 1- X I X 18111111181 X I X 1~1 xl~lill X I 
,-SMW-4 I 

CSMW--cJ 
~W~6~) 

row~~- ·-1 

[6W-2~J 

!6W-3- ., 

[OW-~ 

~29-J 

-; row-3<f-] 
* TOC - 2 replicates & 
* TOX - 3 replicates & original 

) 
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( AMERICAN ENVIRONMENTAL NETWORK 

@ Albuquerque, New Mexico 

COMPANY: 

ADDRESS: 
AMERICAN ENVIRONMENTAL NETWORK 

2709-D Pan American Freeway, NE 
Albuquerque, NM 87107 

1 ott~- ro4tt~ 
CLIENT PROJECT MANAGER: 

lnterlab Chain of Custody . DATE: t;" /Y,.!r 6" PAGE:_!_ OF_[__ 

PROjECT IHF6rlMAt\oH~:;;;mr~!ilt.t\if,t;; .',~·:·;o,;>'rm:1i.1.SAMPLiH\EOEIPJi~i.',';/'(•.'; f"~\~1. SAMPLES SENT TO: ·· · RELINQUISHED BY: 1. RELINQUISHED BY: 7 

· · · .. _, ~. , .. , '· ·., ·:. '(~ - , ~-:, . .; .... ~ :. ,':/ ". ·;.,., -., : ,,;.~"..-~-1;.:"fl . -~;;,,.; ~:~;x._..,,~,i~4 .: .. ~~- :·~ •:.},.,;.;. ·:-;·1!.1-'',. ~$.~.;,>.'1. ~;v.~ ... ·:4-~•'-''-•'-J!l,~~~ ... -.~'' --~-in-~:..:, "e.,. •. -...-.. ;.~-!"'.~~ .. !... . , • , . • - . ., ..... • . •• 

- - - -
1 --· ···---·-i ·- "'---···--· /1 J T.--A Signature: Toma· 

RUSH SURCHARGE:----

CLIENT DISCOUNT: 

·• SPECIAL CERTIFICATION REQUIRED: DYES ONO 

CHAIN OF CUSTODY SEALS 

INTACT? 

RECEIVED GOOD CONDJCOLD 

Printed Name: Dale: 

Printed Name: Date: 

Company: 



tA'merican Environmental Network, Inc. 

CLIENT : GIANT REFINING COMPANY AEN I.D. : 805333 

PROJECT# : (none) DATE RECEIVED : 5/8/98 

PROJECT NAME : (none) REPORT DATE : 6/2/98 

AEN 
DATE 

ID.# CLIENT DESCRIPTION MATRIX COLLECTED 

01 MW-1-5598 AQUEOUS 5/5/98 

02 MW-2-5598 AQUEOUS 5/5/98 

03 MW-5-5598 AQUEOUS 5/5/98 

04 MW-4-5598 AQUEOUS 5/5/98 . 

05 OW-11-5598 AQUEOUS 5/5/98 

06 TRIP BLANK AQUEOUS 4/6/98 

Confidential 
Fila: B05JJ3.XLS; COVEREP 



Case Narrative 

7098-1044A 
AEN-NEW MEXICO 

Classical Chemistry- Listed below are the wet chemistry analyte methods and 
references for the samples analyzed in this SOG. No analytical problems were 
encountered. 

I Analyte I Method I Reference 

Alkalinity 310.1 I 

Bicarbonate 23208 2 

Carbonate 23208 2 

Conductivity 120.1 1 

Chloride 325.2 I 

Phenols 420.2 I 

pH 150.1 1 

Sulfate 375.2 1 

TDS 160.1 I 

Temperature 25508 1 -

TOCO 9060 3 

TOXD 9020 3 

References: 

I. Methods of Chemical Analysis of Water and Wastes, EPA 600, 1983. 
2. Standard Methods for the Examination of Water and Wastewater. 18th edition, 
1992. 
3. Test Methods for the Evaluation of Solid Waste, SW846, 3rd edition, 1986. 

Metals - !CAP metals were determined using a JA61E trace ICAP using guidance 
provided in SW846 according to the following methods: ICAP-3010/6010. 

No problems occurred during analysis. All appropriate protocols were employed. 
All data appears to be consistent. 

IEC's are electronically employed by the JA61E trace ICAP. However, the ICSA is 
utilized as a monitoring device to detect any additional adjustments that may be 
required. These modifications are calculated and applied manually. They are so 
noted in the raw data. 

I 



c_A'merican Environmental Network, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT# 
PROJECT NAME 
SAMPLE 
ID. # CLIENT 1.0. 
04 MW-4-5598 
05 OW-11-5598 
PARAMETER 
PH (150.1) 

CHEMIST NOTES: 
N/A 

: GIANT REFINING COMPANY 
: (none) 
: (none) 

DATE 
MATRIX SAMPLED 

AQUEOUS 5/5/98 
AQUEOUS 5/5/98 

UNITS 
UNITS 

AEN 1.0. 
DATE RECEIVED 

04 
8.78 

DATE 
ANALYZED 

5/12/98 
5/12/98 

05 
8.43 

: 805333 
: 5/8/98 

Fllo: 805JJ3.XLS: PH AQ 



c...A'merican Environmental Network, Inc. 

GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8260 

CLIENT : GIANT REFINING COMPANY AENI.D.: 805333 

PROJECT# : (none) DATE RECEIVED : 5/8/98 

PROJECT NAME : (none) 

SAMPLE DATE DATE DATE OIL. 

10# CLIENT 10 MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

805333-04 MW-4-5598 AQUEOUS 5/5/98 N/A 05/11/98 

PARAMETER DET. LIMIT UNITS 

Dichlorodifluoromethane 1.0 < 1.0 ug/L 

Chloromethane 1.0 < 1.0 ug/L 

VInyl Chloride 1.0 < 1.0 ug/L 

Bromomethane 1.0 < 1.0 ug/L 

Chloroethane 1.0 < 1.0 ug/L 

Trichlorofluoromethane 1.0 < 1.0 ug/L 

Acetone 10 < 10 ug/L 

Acrolein 5.0 < 5.0 ug/L 

1,1-Dichloroethene 1.0 < 1.0 Ug/L 

lodomethane 1.0 < 1.0 ug/L 

Methylene Chloride 1.0 < 1.0 ug/L 

Acrylonitrile 5.0 < 5.0 ug/L 

cis-1,2-Dichloroethene 1.0 < 1.0 ug/L 

Methyl-t-butyl Ether 1.0 < 1.0 ug/L 

1,1,2,1,2,2-Trichlorotrifluoroethane 1.0 < 1.0 ug/L 

1,1-Dichloroethane 1.0 < 1.0 ug/L 

trans-1,2-Dichloroethene 1.0 < 1.0 ug/L 

2-Butanone 10 < 10 ug/L 

Carbon Disulfide 1.0 < 1.0 ug/L 

Bromochloromethane 1.0 < 1.0 ug/L 

Chloroform 1.0 < 1.0 ug/L 

2,2-Dichloropropane 1.0 < 1.0 ug/L 

1,2-Dichloroethane 1.0 < 1.0 ug/L 

VInyl Acetate 1.0 < 1.0 ug/L 

1,1,1-Trichloroethane 1.0 < 1.0 ug/L 

1,1-Dichloropropene 1.0 < 1.0 ug/L 

Carbon Tetrachloride 1.0 < 1.0 ug/L 

Benzene 1.0 < 1.0 ug/L 

1,2-Dichloropropane 1.0 < 1.0 ug/L 

Trichloroethene 1.0 <·1.0 ug/L 

Bromodichloromethane 1.0 < 1.0 ug/L 

2-Chloroethyl VInyl Ether 10 < 10 ug/L 

cis-1,3-Dichloropropene 1.0 < 1.0 ug/L 

trans-1,3-Dichloropropene 1.0 < 1.0 ug/L 

1,1,2-Trichloroethane 1.0 < 1.0 ug/L 

1,3-Dichloropropane 1.0 < 1.0 ug/L 

Dibromomethane 1.0 < 1.0 ug/L 

Toluene 1.0 < 1.0 ug/L 

1,2-Dibromoethane 1.0 < 1.0 ug/L 

4-Methyi-2-Pentanone 10 < 10 ug/L 

2-Hexanone 10 < 10 ug/L 

Dibromochloromethane 1.0 < 1.0 ug/L 

Tetrachloroethane 1.0 < 1.0 ug/L 

Chlorobenzene 1.0 < 1.0 ug/L 

Ethyl benzene 1.0 < 1.0 ug/L 

1, 1,1,2-Tetrachloroethane 1.0 < 1.0 ug/L 



<.American Environmental Network, Inc. 

TEST 
CLIENT 
PROJECT# 

PROJECT NAME 

SAMPLE 
ID# 

805333-04 

PARAMETER 
m&p Xylenes 
a-Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 

1 ,2,3-Trichloropropane 
Isopropyl Benzene 
Bromobenzene 
trans-1,4-Dichloro-2-Butene 

n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 
1 ,3,5-Trimethylbenzene 
· tert-Butylbenzene 
1 ,2,4-Trimethylbenzene 
sec-Butylbenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
p-lsopropyltoluene 
1 ,2-Dichlorobenzene 
n-Butylbenzene 
1 ,2-Dibromomo-3-chloropropane 

1 ,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
1 ,2,3-Trichlorobenzene 

SURROGATE% RECOVERY 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

GC/MS RESULTS 

: VOLATILE ORGANICS EPA METHOD 8260 

: GIANT REFINING COMPANY 

: (none) 

:.(none) 

CLIENT ID 

MW-4-5598 

DET. LIMIT 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

MATRIX 

AQUEOUS 

< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 

104 
( 80- 120) 

104 
(88-110) 

98 
( 86- 115) 

DATE 
SAMPLED 

5/5/98 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

AENI.D.: 

DATE RECEIVED: 

DATE DATE 
EXTRACTED ANALYZED 

NIA 05/11/98 

805333 
5/8/98 

OIL. 
FACTOR 



......... , 

1 SAi1PLE NO. 
WET CHEM ANALYSIS DATA SHEET 

: M~-11-4-5598 
Lab Name: IEr~ Contr-act: 

Lab Code: IEA Case No.: 1044A SAS No. SDG No.: A1044 

Matr-ix: (soil/water-) WATER Lab Sample ID: 1044004 

I. Solids: Date Received: 05/11/98 

Concentr-ation Units (mg/L or- mg/kg dr-y weight) mg/L 

Comments: 

I 

Analyte 

ALKALIN 
BICARB 
CARBONATE 
CHLORIDE 
CONDUCT 

F'HENOLS 
SULFATE 
TDS 
TEMF'EF:ATUR : 
TOCD 
TOXD 

I--·-------
I 

·---·-··----I 

-·-·-·- -·---

-·-- ---·---

---------------·-----·-

Concentration 

450. 
433. 
16.2 
18.3 

1190. 
8.62 

0.014 
169. 
700. 
18.0 
2.95 

10.00 

c Q M 

I --·-----

-----'--1 
I I _____ , __ 1 

I I _____ 1 __ 1 

ij_ 

I I 1 __ 1 ____ _ 

I I I I 

--------------I __ I-----·--' 
I I 

~--~-----
1 

--~-----
' --~-----

---------

FORM I - WC 



TABLE AS-1.0 
7098-1044A 

AEN-NEW MEXICO 

. ·····~ ..... , 

I 
MISCELLANEOUS ATOMIC SPECTROSCOPY (Dissolved) 

All values are ug/L. 

Client Sample I.D. MN-5-5598 

See Appendix for qualifier definitions 

Aqueous 

MW-4-5598 



Client Sample I.D. 

Lab Sample I . D. 

'I'ABLE AS-1.2 
7098-1044A .~ 

AEN -NEW MEXICO 
MISCELLANEOUS A'I'OMIC SPECTROSCOPY ('I'otal) 

All values are ug/L. 

Aqueous 

/ 

MN-1•5598 -MN-2~5598 MW-5-5598 MW-4-5598 

981044A-Ol 981044A-02 ~81044A-O~ 981044A-04 

See Appendix for qualifier definitions 



IHORGANICS APPENDIX 

C - Concentration qualifiers 

U - Indicates analyte was not detected at method reporting limit. 

B - Indicates analyte result between IDL and contract required. detec~ion limit 
(CRDL) 

Q - QC qualifiers t 
' 

I 

E - Reported value is estimated bec.ause of the presence of interference 

M - Duplicate injection precision not met 

N - Spiked sample recovery not within control limits 

S - The reported value was determined by the method of standard additions (MSA) 

W - Post-digest spike recovery furnace analysis was out of 85-115 percent 
control limit, while sample absorbance was less than 50 percent of. spike 
absorbance 

* - Duplicate analysis not within control limit 

+ - Correlatfon coefficie.nt for MSA is less than 0.995 

M - Method codes 

P - ICP 

A - Flame AA 
~ 

F - Furnace AA i 
~~I .. 

cv - Cold vapor AA (manual} 
) . 
~ . .. •• 

c Cyanide L 
NR - Not Required 

~ • ... 

NC - Not Calculated as per proto~ls 

-... 



.............. , 

~ 
/ 

{\\ vJ <..American Environmental Network, Inc. 

GC/MS RESULTS 

TEST :VOLATILE ORGANICS EPA METHOD 8260 

CLIENT : GIANT REFINING COMPANY AENI.D.: 805333 

PROJECT# : (none) DATE RECEIVED: 5/8198 

PROJECT NAME :!none) 
SAMPLE DATE 

- DATE DATE OIL. 

ID# CLIENTID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

805333-06 Tri~ Blank AQUEOUS 4/6/98 N/A 05/11/98 

PARAMETER DET. LIMIT UNITS 

Dichlorodifluoromethane 1.0 < 1.0 ug/L 

Chloromethane 1.0 < 1.0 ug/L 

Vinyl Chloride 1.0 < 1.0 ug/L 

Bromomethane 1.0 < 1.0 ug/L 

Chloroethane 1.0 < 1.0 ug/L 

Trichlorofluoromethane 1.0 < 1.0 ug/L 

Acetone 10 < 10 ug/L 

Acrolein 5.0 < 5.0 ug/L 

1, 1-Dichloroethene 1.0 < 1.0 ug/L 

lodomethane 1.0 < 1.0 ug/L 

Methylene Chloride 1.0 < 1.0 ug/L 

Acrylonitrile 5.0 < 5.0 ug/L 

cis-1,2-Dichloroethene 1.0 < 1.0 ug/L 

Methyl-t-butyl Ether 1.0 < 1.0 ug/L 

1,1,2,1,2,2-Trlchlorotrifluoroethane 1.0 1.0 ug/L 

1,1-Dichloroethane 1.0 < 1.0 ug/L 

trans-1,2-Dichloroethene 1.0 < 1.0 ug/L 

2-Butanone 10 < 10 ug/L 

Carbon Disulfide 1.0 < 1.0 ug/L 

Bromochloromethane 1.0 < 1.0 ug/L 

Chloroform 1.0 < 1.0 ug/L 

2,2-Dichloropropane 1.0 < 1.0 ug/L 

1,2-Dichloroethane 1.0 < 1.0 ug/L 

Vinyl Acetate 1.0 < 1.0 ug/L 

1,1,1-Trichloroethane 1.0 < 1.0 ug/L 

1,1-Dichloropropene 1.0 < 1.0 ug/L 

Carbon Tetrachloride 1.0 < 1.0 ug/L 

Benzene 1.0 < 1.0 ug/L 

1,2-Dichloropropane 1.0 < 1.0 ug/L 

Trichloroethane 1.0 < 1.0 ug/L 

Bromodichloromethane 1.0 < 1.0 ug/L 

2-Chloroethyl Vinyl Ether 10 < 10 ug/L 

cis-1,3-Dichloropropene 1.0 < 1.0 ug/L 

trans-1,3-Dichloropropene 1.0 < 1.0 ug/L 

1, 1,2-Trichloroethane 1.0 < 1.0 ug/L 

1,3-Dichloropropane 1.0 < 1.0 ug/L 

Dibromomethane 1.0 < 1.0 ug/L 

Toluene 1.0 < 1.0 ug/L 

.1,2-Dibromoethane 1.0 < 1.0 ug/L 

4-Methyi-2-Pentanone 10 < 10 ug/L 

2-Hexanone 10 < 10 ug/L 

Dibromochloromethane 1.0 < 1.0 ug/L 

T etrachloroethene 1.0 < 1.0 ug/L 

Chlorobenzene 1.0 < 1.0 ug/L 

Ethyl benzene 1.0 < 1.0 ug/L 

1, 1, 1,2-Tetrachloroethane 1.0 < 1.0 ug/L 



.···.~- ... 

<.A'merican Environmental Network, Inc. 

TEST 
CLIENT 
PROJECT# 
PROJECT NAME 
SAMPLE 
10# 

805333-06 

PARAMETER 
m&pXylenes 
a-Xylene 
Styrene 
Bromoform 
1,1 ,2,2-Tetrachloroethane 
1 ,2,3-Trichloropropane 
Isopropyl Benzene 
Bromobenzene 
trans-1.4-Dichloro-2-Butene 
n-Propylbenzene 
2.Chlorotoluene 
4-Chlorotoluene 
1 ,3,5-Trimelhylbenzene 
tert-Butylbenzene 
1,2,4-Trimelhylbenzene 
sec-Butyl benzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
p-lsopropyltoluene 
1 ,2-Dichlorobenzene 
n-Butylbenzene 
1,2-Dibromomo-3-chloropropane 
1 ,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadlene 
1 ,2,3-Trichlorobenzene 

SURROGATE% RECOVERY 
1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

GC/MS RESULTS 

:VOLATILE ORGANICS EPA METHOD 8260 
: GIANT REFINING COMPANY 
: (none) 
:(none) 

CLIENTID 

Trip Blank 

DET.LIMIT 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

MATRIX 

AQUEOUS 

< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 

104 
(80-120) 

104 
(88-110) 

101 
(86-115) 

DATE 
SAMPLED 

4/6/98 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugJL 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

AENI.D.: 805333 
DATE RECEIVED : 5/8198 

DATE DATE OIL. 
EXTRACTED ANALVZED FACTOR. 

N/A 05/11/98 



<...A"merican Environmental Network, Inc. 

CLIENT 
PROJECT# 
PROJECT NAME 

PARAMETER 
PH 

CHEMIST NOTES: 
N/A 

%Recovery= 

GENERAL CHEMISTRY- QUALITY CONTROL 

: GIANT REFINING COMPANY 
: (none) 
: (none) 

SAMPLE 
UNITS AEN J.D. RESULT 
UNITS . 805333-01 9.04 

(Spike Sample Result - Sample Result) 
----X 100 

Spike Concentration 

AEN J.D. 
SAMPLE MATRIX 

DUP. 
RESULT 

9.05 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference)= ----------------.X 100 

Average Result 

% 
RPD 

0 

805333 
AQUEOUS 



c_A"merican Environmental Network) Inc. 

June 12, 1998 

GIANT REFINING COMPANY 
ROUTE 3 BOX 7 
GALLUP, NM 87301 

Project Name 
Project Number 

ANNUAL GW SAMPLING 
(none) 

Attention: STEVE MORRIS 

AEN 1.0. 805357 

On 5/15/98 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), received a request to analyze aqueous samples. The samples were analyzed with EPA methodology or equivalent methods. The results of these analyses and the quality control data, which follow each set of analyses, are enclosed. 

This report is being reissued in part to correct the client ID. This report was originally dated 6/10/98. We apologize for any inconvenience this may have caused. 
EPA method ·[50.1 and 8260 were performed by American Environmental Network (NM) Inc., Albuquerque, NM. 

All other parameters were performed by American Environmental Network (CT) Inc., Monroe, CT. 

If you have any questions or comments, please do not hesitate to contact us at (505)344-3777. 

~ ~~ Kimberly D. McNeill 
Project Manager 

MR: mt 

Enclosure 

H. Mitchell Rubenstein, Ph. D. 
General Manager 

2709-D Pan American Freeway, NE • Albuquerque, NM 87 i 07 • (505) 344-3 777 • Fax (505) Yi4-44I3 
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/{JJJ('rictlJJ EnuiroJJJJJCJJ!ttl Nctwor!? (N/11), Inc. C~A!~_OF ?~SJODY lli\IF:.>: ____ ~~ 11\GE .... _. __ QF __ /_ 

PHONE: 
FAX: 

BILL TO: 

COMPANY: 

ADDRESS: 

CERTIFICATION REQUIRED: L!NM USDWA OOTHER 

Dale. 
METHANOL PRESERVATION I] 

Prinled Name: Dale: 

Company: 

Inc.: American Environrncnlal Nclwork (NM), Inc. • 2709-D Pan American freeway, NE ·1\lllllfllleHIIle, New Mexico 01107 • (JW)) J44 ·J777 ·fax (~05) 344-4413 



fWELLl 
~ 
! MVI=Z~~ I 

[M\V-4-j 

[MW-5~) 

row~ll--J 

[5Mw-:Y-j 

I SMW-4-J 

I SMW-5~ 

r()w:u--1 

[-6\\1=29-] 

~~oW-1~ 

* TOC- 2 replicates & 
* TOX- 3 replicates & original 

,.t/[h!ll\. ~·-···~·noVO~~ ....... .,_,l nnual L ...... _,,t 

ANALYTICAL PARAMETERS 
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( AMERICAN ENVIRONMENTAL NETWORK @ Albuquerque. New Mexico lnterlab Chain of Custody .(I/) • DATE: .) PAGE:_/ OF_\_ NETWORK PROJECT MANAGER: KIMBERLY D. McNEILL 

COMPANY: 
ADDRESS: 

AMERICAN ENVIRONMENTAL NETWORK 
2709-D Pan American Freeway, NE 
Albuquerque, NM 871 07 

_i_o CZ' Y -!! u J ,4 
CL PROJECT MANAGER: 

Kim McNeill 
SAMPLE ID . • <

0

:··\ DATE •TIME ';MATRIX'; LAslo .. · ... h.. . .. ; . ,·. ·.~;.;·;):·:, '·''''' ....... , .:· ... ,.' . .;; ...... ; ·'.' . ,·.,. ·: ... .:.. '• ,, . ·) ·: . . . . . . . ., .,.::. ·:..;. ~· ,.; '• "•, <?CJ5 35"7 - a I I i-101;~ fc3ti-j(:jQ roJ,i!Jt}; r - c/ Z- . I i It 1 3t? I -At? I '§>,,~~t:';t· l .:__/Yi- -- -~- - L T !J- I - I vou~~~'l • - --~~ --- __13 c:; Drf) :,.,;·.,;;s,).t 

f~~~~~$t~tf,~~Jtf.~~f:XN!;}~fitfJ~f~1~~f0!41~~,iftf~l~~Mftik:f:?~~i:~t~~(,~.~~,~AN A UVSi S ~R E Q U.Esr. 

R ,-N 
" ~ il~ N 
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cAmerimn Enuironmentrtf Networl(, fllc. 

CLIENT : GIANT REFINING COMPANY AEN 1.0. : 805357 PROJECT# : (none) DATE RECEIVED : 5/15/98 PROJECT NAME : ANNUAL GW SAMPLING REPORT DATE : 6/10/98 June 12, 1998 
DATE ID. # CLIENT DESCRIPTION MATRIX COLLECTED :J1 OW-1-51398 AQUEOUS 5/13/98 02 OW-2-51398 AQUEOUS 5/13/98 03 OW-3-51398 AQUEOUS 5/13/98 

PriniN: 8/t%/N; 2;•U PM 
Conlkf*'ltlal 

File: IO!UST.XLS; COVEREP 



<..A"merican Environmental Network 
200 Monroe Turnpike • Monroe, CT 06468 • (203) 261-4458 • Fax (203) 268-5346 

Ms. Kim Mcneill 
AEN-NEW MEXICO 
2709-D Pan American Freeway, Ne 
Albuquerque. NM 87107 

Dear Ms. Mcneill : 

June 04. 1998 

Please find enclosed the analytical results of 3 sample(s) received at our 
laboratory on May 16. 1998. This report contains sections addressing the 
following information at a minimum: 

sample summary 
analytical methodology 
state certifications 

IEA Report #7098-1103A 

Project ID: 805357 

definition of data qualifiers and terminology 
analytical results 
chain-of-custody 

Purchase Order #805357 

Copies of this analytical report and supporting data are maintained in our files 
for a minimum of five years unless special arrangements have been made. Unless 
specifically indicated. all analytical testing was performed at this laboratory 
location and no portion of the testing was subcontracted. 

We appreciate your selection of our services and welcome any questions or sug
gestions you may have relative to this report. Please contact your customer 
service representative at (203) 261-4458 for any additional information. Thank 
you for utilizing our services; we hope you will consider us for your future 
analytical needs. 

I have reviewed and approved the enclosed data for final release. 

~ry truly y urs. 

J;k . Cur&ljLU ld? 
Labora ory Manager 

JCC 

Analytical Services For The Environment 



l../fJnerican Environmental Network, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

01 
02 
03 

:GIANT REFINING COMPANY 

: (NONE) 
:ANNUAL GW SAMPLES 

AEN ID: 805356 

AEN CLIENT 
ID # DESCRIPTION 

805356-01 OW-1-51398A 
805356-02 OW-2-51398A 
805356-03 OW-3-51398A 

---TOTALS---

DATE RECEIVED 

REPORT DATE 

MATRIX 

AQUEOUS 
AQUEOUS 
AQUEOUS 

MATRIX 
AQUEOUS 

#SAMPLES 
3 

AEN STANDARD DISPOSAL PRACTICE 

:05/15/98 

: 06/24/98 

DATE 
COLLECTED 

05/13/98 
05/13/98 
05/13/98 

The samples from this project will be disposed of in thirty (30) days from 
the date of this report. If an extended storage period is required, please 
contact our sample control department before the scheduled disposal date. 



7098-1103A 
AEN-NEW MEXICO 
SAMPLE SUMMARY 

DATE DATE CLIENT ID LAB ID MATRIX COLLECTED RECEIVED 
805357-01 981103A-01 WATER 05/13/98 05/16/98 
805357-02 981103A-02 WATER 05/13/98 05/16/98 
805357-03 981103A-03 WATER 95/13/98 05/16/98 



IEA- CT ANALYTICAL SUMMARY 
Page:l 

Client ID: 805357-01, 805357-02, 805357-03 
Job Number: 7098-1103A 

Matrix sis Descr tion 

···>..:. ..... : .. 
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an environment.al testing. company 
200 Monroe Turnpike. 
Monroe, Connecticut oe.cu (2031261-44$4 . 
FAX (2031 268·5346 

CHAIN OF CUSTODY ATOMIC SPECTROSCOPY DEPARTMENT 

AS:022189: 0 . 

Sarnp 1 e Numbers 0 )- O) 
~ -------------------------

~ - SOIL - SLUDGE - EPTOX/TCLP 

I confirm that I have perfonned the preparation below following SOP guidelines and authorize the release of this preparation: 

Sample Prep---------.,...-·..----------~772: o~lv./•e 

Chemist Date(s) 

I confirm that. I bav.e perfonned ·the. analysis thorize the release of·all associated data: 
below following SOP guidelines 

Analysis 

Chemtst Date(s) 
1 

I have reviewed and authorize the release of th1s job: 

Complete ~ "" .6/zr/98 ---------------=s-up_e_rv~1-so_r___________________ Date 

Batch Ass1g.nment __ _._ ___________________ _ 
a:xl t.ORJE ~. fvD\RJE. CD\.ri.ECTD.JT' 05468. (2031 2El4456 629 fD.ITE D • ~ r-eN .JERSEY 07981 • [2aJ 4a8 81E1 · 125 Yt5T CENTm Cl1.RT. ~ lJ..N)!S 6095. [312) 70S 0740 .. 

ICP/FLME 

FURN 

MERCURY 

and au.,.. 

ICP 

FLAME 

FURN 

MERCURY ~ 

~ 

4 
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l/fmerican Environmental Network, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT : GIANT REFINING COMPANY AEN I.D. 
PROJECT# : (none) DATE RECEIVED PROJECT NAME : ANNUAL GW SAMPLING 
SAMPLE DATE DATE ID. # CLIENT I.D. MATRIX SAMPLED ANALYZED 01 OW-1-51398 AQUEOUS 5/13/98 5/29/98 02 OW-2-51398 AQUEOUS 5/13/98 5/29/98 03 OW-3-51398 AQUEOUS 5/13/98 5/29/98 PARAMETER UNITS 01 02 PH(150.1) UNITS 8.82 7.95 

CHEMIST NOTES: 
N/A 

: 805357 
: 5/15/98 

03 
7.95 



cA"merican Environmental Network, Inc. 

GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8260 CLIENT : GIANT REFINING COMPANY AEN J.D. : 805357 PROJECT# : (none) DATE RECEIVED : 5/15/98 PROJECT NAME : ANNUAL GROUNDWATER SAMPLING EVENT SAMPLE 
DATE DATE DATE OIL. 10# CLIENT 10 MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

805357-01 OW-1-51398 AQUEOUS 5/13/98 N/A 05/19/98 PARAMETER DET. LIMIT UNITS 

Dichlorodifluoromethane 1.0 < 1.0 ug/L Chloromethane 1.0 < 1.0 ug/L Vinyl Chloride 1.0 < 1.0 ug/L 
Bromomethane 1.0 < 1.0 ug/L . Chloroethane 1.0 < 1.0 ug/L Trichlorofluoromethane 1.0 < 1.0 ug/L Acetone 10 < 10 ug/L Acrolein 5.0 < 5.0 ug/L 1, 1-Dichloroethene 1.0 < 1.0 ug/L lodomethane 1.0 < 1.0 ug/L Methylene Chloride 1.0 < 1.0 ug/L 

Acrylonitrile 5.0 < 5.0 ug/L 
cis-1 ,2-Dichloroethene 1.0 < 1.0 ug/L 
Methyl-t-butyl Ether 1.0 < 1.0 ug/L 
1,1 ,2, 1 ,2,2-Trichlorotrifluoroethane 1.0 < 1.0 ug/L 
1, 1-Dichloroethane 1.0 < 1.0 ug/L 
trans-1 ,2-Dichloroethene 1.0 < 1.0 ug/L 
2-Butanone 10 < 10 ug/L 
Carbon Disulfide 1.0 < 1.0 ug/L 
Bromochloromethane 1.0 < 1.0 ug/L 
Chloroform 1.0 < 1.0 ug/L 
2,2-Dichloropropane 1.0 < 1.0 ug/L 
1 ,2-Dichloroethane 1.0 < 1.0 ug/L 
Vinyl Acetate 1.0 < 1.0 ug/L 
1,1, 1-Trichloroethane 1.0 < 1.0 ug/L 
1, 1-Dichloropropene 1.0 < 1.0 ug/L 
Carbon Tetrachloride 1.0 < 1.0 ug/L 
Benzene 1.0 < 1.0 ug/L 
1 ,2-Dichloropropane 1.0 < 1.0 ug/L 
Trichloroethene 1.0 < 1.0 ug/L 
Bromodichloromethane 1.0 < 1.0 ug/L 
2-Chloroethyl Vinyl Ether 10 < 10 ug/L 
cis-1 ,3-Dichloropropene 1.0 < 1.0 ug/L 
trans-1 ,3-Dichloropropene 1.0 < 1.0 ug/L 
1,1 ,2-Trichloroethane 1.0 < 1.0 ug/L 
1 ,3-Dichloropropane 1.0 < 1.0 ug/L 
Dibromomethane 1.0 < 1.0 ug/L 
Toluene 1.0 < 1.0 ug/L 
1 ,2-Dibromoethane 1.0 < 1.0 ug/L 
4-Methyi-2-Pentanone 10 < 10 ug/L 
2-Hexanone 10 < 10 ug/L 
Dibromochloromethane 1.0 < 1.0 ug/L 
Tetrachlor0ethene 1.0 < 1.0 ug/L 
Chlorobenzene 1.0 < 1.0 ug/L 
Ethyl benzene 1.0 < 1.0 ug/L 
1,1, 1,2-Tetrachloroethane 1.0 < 1.0 ug/L 



,, 

\../fmerican Environmental Network, Inc. 

TEST 
CLIENT 
PROJECT# 
PROJECT NAME 
SAMPLE 
ID# 

805357-01 

PARAMETER 
m&pXylenes 
a-Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,2,3-Trichloropropane 
Isopropyl Benzene 
Bromobenzene 
trans-1,4-Dichloro-2-Butene 
n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 
tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
p-lsopropyltoluene 
1,2-Dichlorobenzene 
n-Butylbenzene 
1,2-Dibromomo-3-chloropropane 
1,2.4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

· SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

GC/MS RESULTS 

: VOLATILE ORGANICS EPA METHOD 8260 
: GIANT REFINING COMPANY 
:(none) 
:ANNUAL GROUNDWATER SAMPLING EVENT 

CLIENT 10 

OW-1-51398 

DET. LIMIT 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

MATRIX 

AQUEOUS 

< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 

106 
( 80- 120) 

104 
( 88- 110) 

100 
(86-115) 

DATE 
SAMPLED 

5/13/98 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

AEN 1.0.: 
DATE RECEIVED: 

DATE 
EXTRACTED 

N/A 

DATE 
ANALYZED 

05/19/98 

805357 
5/15/98 

OIL. 
FACTOR 



Case Narrative 

7098-1103A 
AEN/NEW MEXICO 

Classical Chemistry - Listed below are the wet chemistry analyte methods and 
references for the samples analyzed in this SDG. No analytical problems were 
encountered. 

I Analyte I Method I Reference· I 
Alkalinity 310.1 1 

Chloride 325.2 1 
Conductivity 120.1 1 

Sulfate 375.2 1 
TDS 160.1 1 

References: 

1. Methods of Chemical Analysis of Water and Wastes. EPA 600. 1983. 

Metals - ICAP metals were determined using a JA61E trace ICAP using guidance 
provided in SW846 according to the following methods: ICAP-3010/6010. 

No problems occurred during analysis. All appropriate protocols were employed. 
All data appears to be consistent. 

IEC's are electronically employed by the JA61E trace ICAP. However. the ICSA is 
utilized as a monitoring device to detect any additional adjustments that may be 
required. These modifications are calculated and applied manually. They are so 
noted in the raw data. 



Alkalinity 
Bicarbonate/Carbonate 

I Total ! I 
I Alkalinity i Bicarb. I Carbonate 
i ppm i ppm ! ppm 
! I i 

1-0-W--1--5-1-39-81= 408 ! 392.07 : 15.72 

OW-2-51398 I 667 ! 662.56 ! 4.41 
OW-3-51398~!-65o i 645m 4.20 

Page 1 



Client Sample I.D. 

Lab Sample I. D. 

TABLE AS-1. 0 
7098-1103A 

AEN -NEW MEXICO 
MISCELLANEOUS ATOMIC SPECTROSCOPY 

All values are ug/L. 

OW-1-51398 OW-2-51398 OW-3-51398 

805357-01 805357-02 805357-03 

981103A-01 981103A-02 9Sll03A-03 

See Appendix for qualifier definitions 

·'> .. 

Aqueou. 



1 SAt<JF'LE NO. l..JET CHC..r1 ANALYSIS DATA Si-iEET 

I _ab Name: IEA Contract: 
: 805357-01 OW-1-51398 

,_ab Code: IEA Case No. 1103A SAS No. SDG No.: A1103 
'1a tri:-:: (soil/water) WATER Lab Samole ID: 1103001 
/. Solids: 

mments: 

Date Received: 05/16/98 

Concentration Units (mg/L or mg/kq dry weight) mq/L 

Analvte 

ALKALIN 
CHLDR:LDE 
CONDUCT 
SULFATE 
TDS 

Concentration c Q 

·--·-·--------·-··-··-·-----··-···----·---- 1 --- l ------- I ---40:3. 
48.2 

1340. 
227'. 

-·-··· ..•...... I ---··--• 

---····-·· --- I . -·-----
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. I .. -···········•···-···· ······' 

···' 
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_ 1 ----··•··-···-·-- I ·-·--·-

. -----·- -····· .. -··------ I ., .. ··--·-. I ·-···--··· _ 

·····-···--·•······ _ .. I -··- -- I --·-- ··------····• I -···-·••· I ' I 0 ' .. 
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I 
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I I I I . - ..... ----.. -·-··- ·--·----·-- .... - ................. -. _ ...... ·-·---· ..... ·- --------· ..... -·--- t --·--· - .... I ... ----------.-- I ___ .......... . 
I 

....... _ ..... - ... -- ............ I ___ ....... .. 
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INORGANICS APPENDIX 

C - Concentration qualifiers 

U - Indicates analyte was not detected at method reporting limit. 

B - Indicates analyte result between IDL and contract required detection limit 
(CRDL) 

Q - QC qualifiers 

E - Reported value is estimated because of the presence of interference 

M - Duplicate injection precision not met 

N - Spiked sample recovery not within control limits 

S - The reported value was determined by the method of standa.rd additions (MSA) 

W - Post-digest spike recovery furnace analysis was out of 85-115 percent 
control limit, while sample absorbance was less than 50 percent of spike 
absorbance 

* - Duplicate analysis not within control limit 

+ - Correlation coefficient for MSA is less than 0.995 

M- Method codes. 

P - ICP 

A - Flame AA 

F - Furnace AA 

CV - Cold vapor AA (manual) 

C - Cyanide 

NR - Not Required 

NC - Not Calculated as per protocols 



LAmerican Environmental Network, Inc. 

GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8260 
CLIENT : GIANT REFINING COMPANY AEN 1.0. : 805357 
PROJECT# : (none) 
PROJECT NAME :ANNUAL GROUNDWATER SAMPLING EVENT 1998 
SAMPLE DATE DATE OIL. 
10# BATCH MATRIX EXTRACTED ANALYZED FACTOR 
REAGENT BLANK 051898 AQUEOUS N/A 05/18/98 
PARAMETER DET. LIMIT UNITS 

Dichlorodifluoromethane 1.0 < 1.0 ug/L 
Chloromethane 1.0 < 1.0 ug/L 
Vinyl Chloride 1.0 < 1.0 ug/L 
Bromomethane 1.0 < 1.0 ug/L 
Chloroethane 1.0 < 1.0 ug/L 
Trichlorofluoromethane 1.0 < 1.0 ug/L 
Acetone 10 < 10 ug/L 
Acrolein 5.0 < 5.0 ug/L 
1,1-Dichloroethene 1.0 < 1.0 ug/L 
lodomethane 1.0 < 1.0 ug/L 
Methylene Chloride 1.0 < 1.0 ug/L 
Acrylonitrile 5.0 < 5.0 ug/L 
cis-1,2-0ichloroethene 1.0 < 1.0 ug/L 
Methyl-t-butyl Ether 1.0 < 1.0 ug/L 
1,1,2,1,2,2-Trichlorotrifluoroethane 1.0 < 1.0 ug/L 
1,1-Dichloroethane 1.0 < 1.0 ug/L 
trans-1,2-Dichloroethene 1.0 < 1.0 ug/L 
2-Butanone 10 < 10 ug/L 
Carbon Disulfide 1.0 < 1.0 ug/L 
Bromochloromethane 1.0 < 1.0 ug/L 
Chloroform 1.0 < 1.0 ug/L 
2,2-Dichloropropane 1.0 < 1.0 ug/L 
1,2-Dichloroethane 1.0 < 1.0 ug/L 
Vinyl Acetate 1.0 < 1.0 ug/L 
1,1,1-Trichloroethane 1.0 < 1.0 ug/L 
1,1-Dichloropropene 1.0 < 1.0 ug/L 
Carbon Tetrachloride 1.0 < 1.0 ug/L 
Benzene 1.0 < 1.0 ug/L 
1,2-Dichloropropane 1.0 < 1.0 ug/L 
Trichloroethane 1.0 < 1.0 ug/L 
Bromodichloromethane 1.0 < 1.0 ug/L 
2-Chloroethyl Vinyl Ether 10 < 10 ug/L 
cis-1,3-0ichloropropene 1.0 < 1.0 ug/L 
trans-1,3-Dichloropropene 1.0 < 1.0 ug/L 
1,1,2-Trichloroethane 1.0 < 1.0 ug/L 
1,3-Dichloropropane 1.0 < 1.0 ug/L 
Dibromomethane 1.0 < 1.0 ug/L 
Toluene 1.0 < 1.0 ug/L 
1,2-Dibromoethane 1.0 < 1.0 ug/L 
4-Methyi-2-Pentanone 10 < 10 ug/L 
2-Hexanone 10 < 10 ug/L 
Dibromochloromethane 1.0 < 1.0 ug/L 
Tetrachloroethane 1.0 < 1.0 ug/L 
Chlorobenzene 1.0 < 1.0 ug/L 
Ethylbenzene 1.0 < 1.0 ug/L 
1,1,1,2-Tetrachloroethane 1.0 < 1.0 ug/L 



L/fmerican Environmental Network, Inc. 

TEST 
CLIENT 
PROJECT# 
PROJECT NAME 
SAMPLE 
ID# 

REAGENT BLANK 

PARAMETER 
m&p Xylenes 
o-Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,2,3-Trichloropropane 
Isopropyl Benzene 
Bromobenzene 
trans-1,4-Dichloro-2-Butene 
n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 
tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
p-lsopropyltoluene 
1,2-Dichlorobenzene 
n-Butylbenzene 
1,2-Dibromomo-3-chloropropane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

SURROGATE% RECOVERY 
1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

GC/MS RESULTS 

: VOLATILE ORGANICS EPA METHOD 8260 
: GIANT REFINING COMPANY 
: (none) 

AEN I.D.: 

:ANNUAL GROUNDWATER SAMPLING EVENT 1998 

BATCH 

051898 

DET. LIMIT 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

MATRIX 

AQUEOUS 

< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 

100 
( 80. 120) 

99 
( 88. 110) 

93 
(86-115) 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

DATE 
EXTRACTED 

N/A 

805357 

DATE DIL. 
ANALYZED FACTOR 

05/18/98 



LAmerican Environmental Network, Inc. 

CLIENT 
PROJECT# 
PROJECT NAME 

PARAMETER 
PH 

CHEMIST NOTES: 
N/A 

%Recovery= 

GENERAL CHEMISTRY- QUALITY CONTROL 

: GIANT REFINING COMPANY AEN 1.0. 
: (none) SAMPLE MATRIX 
: ANNUAL GW SAMPLING 

SAMPLE DUP. 
UNITS AEN I.D. RESULT RESULT 
UNITS 805357-01 8.82 8.68 

(Spike Sample Result- Sample Result) 
-------------------------------------------------- X 1 00 

Spike Concentration 

(Sample Result- Duplicate Result) 
RPD (Relative Percent Difference)= -----------------------------------------------------.;{ 1 00 

Average Result 

% 
RPD 

2 

805357 
AQUEOUS 



U.S. EPA - CLP 

Lab Name: -=I=E'-=-'A"-------------

Lab Code: IEA Case No.: 

3 
BLANKS 

Contract: 

SAS No.: 

Preparation Blank Matrix (soil/water) : WATER 

SDG No. : Al103 

Preparation Blank Concentration Units (ug/L or mg/kg) : =U=G~/=L ____ _ 

Initial 
~alibration Continuing Calibration Prepa-

Blank Blank (ug/L) ration 
Analyte (ug/L) c 1 c 2 c 3 c Blank c M 

CalC1Uffi 5000.000 ~ MaqneS1Uffi 5000.000 ~ 
Potass1um 5000.000 ~ Sod1um 5000.000 ~ 

FORM III - IN ILM03.0 



.. 
U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

Lab Name: =I=E~A~--------------------- Contract: 

Lab Code: IEA Case No.: 11QL_ SAS No.: 

Matrix: WATER 

% Solids for Sample: 0.0 

EPA SAMPLE NO. 

007S 

SDG No. : A1103 

Level (low/med) : LOW 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

Limit Spiked Sample Sample Spike 
Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q 

CalcJ.um 143413.6000 124048.9000 20000.00 96.8 
MagneSJ.Uffi 75-125 37520.7900 17036.8400 20000.00 10_£.4 
PotassJ.um 75-125 28601.9500 6136.4570 20000.00 112.3 
SOdJ.um 75-125 74846.1200 56376.0200 20000.00 92.4 

Conunents: 

FORM V (PART 1) - IN ILM03.0 

M 

p 
p 
p 
p 



U.S. EPA - CLP 

6 
DUPLICATES 

EPA SAMPLE NO. 

007D 
Lab Name: ~I~E~A~--------------------- Contract: 

Lab Code: IEA Case No.: 1103 

Matrix: WATER 

% Solids for Sample: 0.0 

SAS No.: SDG No. : A1103 

Level (low/med) : LOW 

% Solids for Duplicate: 0.0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

Control 
Analyte Limit Sample (S) c Duplicate (D) c RPD Q M 

Calc1um 124048.9000 125514.8000 1.2 p 
Ma-qneS1Um . 0 17036.8400 17120.2100 0.5 p 
PotaSS1Um .0 613().4570 _§13 7. 9810 p 
Sod1um 56376.0200 58248.3000 3.3 p 

FORM VI - IN ILM03.0 



•• 

U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

Lab Name: =I=E~A~------------------· 

Lab Code: IEA 

Solid LCS Source: 

Case No. : ____ _ 

Aqueous LCS Source: INORG. VENT. 

Contract: 

SAS No.: 

Aqueous (ug/L) Solid 
Analyte True Found %R True Found c 
Ca.LC1Um 20000.0 21215.26 10_6.1 
Magnes1um 20000.0 20593.30 103.0 
PotaSS1Uffi 20000.0 17405.09 87.0 
Sod1Um 20000.0 19527.61 97.6 

FORM VII - IN 

SDG No.: A1103 

(mg/kg) 
Limits %R 

ILM03.0 



JOB I 
CLIENT 

.. 

I ANALYTE 

3098-1103A 
IEA I CT 

SAl'I?LE iD 
SAMPLE 
RESULT 

!EA 

CLASSiCAL CnEMISTRY 
QUALiTY CONTROL SUMMARY REPORT 

DUPLICATE 
RESULT RPD 

SPIKE 
RESULT 

SPIKE 
ADDED I % RECOVERY 

UNITS mgiL 

METHOD 
BLANK 

~-~=~~=~:------~-!~~-~~=-~-~-~--:,t-~jt ________ J(~-~--------~~-~J---~-~~----------------------------------~~~~-~---
: CHLORIDE 

] "· J r )9.]1-- : 60· C> 

: CONDUCT : 1 o1o!J· u/ : /'iLL-: 1'7JLf --------------------------------------------------------------------------------------------------------------------------------: SULFATE /').._] /:l.L Jo- o :<./(J.6 

: IDS Sol S J I : c -l ? 



Wrnerican Environmental Network, Inc. 

Spike Recovery and RPO Summary Report - WATER 

Method 
Title 

C:\HPCHEM\1\METHODS\82600310.M (RTE Integrator) 
AEN New Mexico GC/MS 

Last Update 
Response via 

Tue May 12 14:39:09 1998 
Initial Calibration 

Non-Spiked Sample: 05199801.0 

File ID : 
Sample 
Acq Time: 

Spike 
Sample 

051898S3.0 
805357-01 MS 
18 May 98 7:47 pm 

Spike 
Duplicate Sample 

051898S4.0 
805357-01 MSD 
18 May 98 8:25 pm 

Compound Sample Spike Spike Dup Spike Oup RPO QC Limits 
Cone Added Res Res ~Rec ~Rec RPD ~ Rec ---------------------------------------------------------------------------1,1-Dichloroethene 0.0 so 51 49 101 99 2 14 61-145 Benzene 0.0 so 52 51 103 102 1 11 76-127 Trichloroethene 0.0 so 50 49 99 98 1 14 71-120 Toluene 0.0 50 50 49 100 98 2 13 76-125 Chlorobenzene 0.0 so 49 48 98 95 3 13 75-130 

# - Fails Limit Check 

82600310.M Tue May 19 14:35:01 1998 



Wmerican Environmental Network, Inc. 

June 24, 1998 

Giant Refining Company 
Route 3, Box 7 
Gallup, NM 87301 

AEN I.D. 805356 

Project Name/Number: ANNUAL GW SAMPLES 

Attention: Steve Morris 

On 05/15/98, American Environmental Network (NM) Inc., (ADHS 
License No. AZ0015), received a request to analyze aqueous 
samples. The samples were analyzed with EPA methodology or 
equivalent methods. The results of these analyses and the 
quality control data, which follow each set of analyses, are 
enclosed. 

All analyses were performed by American Environmental Network 
(CT), Inc., Monroe, CT. 

If you have any questions or comments, please do not hesitate to 
contact us at (505) 344-3777. 

Kimberly D. McNeill 
Project Manager 

MR:jt 

Enclosure 

H. Mitchell 

2709-D Pan American Freeway, NE • Albuquerque, NM 87107 • (505) 344-3777 • Fax (505) 344-4413 

Ph.D. 



c_A"merican Environmental Network 
200 Monroe Turnpike • Monroe, CT 06468 • (203) 261-4458 • Fax (203) 268-5346 

Ms. Kim Mcneill 
AEN-NEW MEXICO 
2709-D Pan American Freeway, Ne 
Albuquerque. NM 87107 

Dear Ms. Mcneill : 

June 23. 1998 

Please find enclosed the analytical results of 3 sample(s) received at our 
laboratory on May 16. 1998. This report contains sections addressing the 
following information at a minimum: 

sample summary 
analytical methodology 
state certifications 

IEA Report #7098-1102A 

Project ID: 805356 · 

definition of data qualifiers and terminology 
analytical results 
chain-of-custody 

Purchase Order #805356 

Copies of this analytical report and supporting data are maintained in our files 
for a minimum of five years unless special arrangements have been made. Unless 
specifically indicated. all analytical testing was performed at this laboratory 
location and no portion of the testing was subcontracted. 

We appreciate your selection of our services and welcome any questions or sug
gestions you may have relative to this report. Please contact your customer 
service representative at (203) 261-4458 for any additional information. Thank 
you for utilizing our services; we hope you will consider us for your future 
analytical needs. 

I have reviewed and approved the enclosed data for final release. 

JCC 

/ty ~~u Y -ru/1. t 
L'Ju [ff)U£ttL ~ 

Jeffre C. Curran 
Laboratory Manager 

Analytical Services For The Environment 



Case Narrative 

7098-1102A 
AEN/NEW MEXICO 

Semi-Volatile Organics - Semi-volatile organic samples were extracted and 
analyzed by capillary GC/MS using guidance provided in Methods 35108/82708. The 
instrumentation used was a Hewlett-Packard Gas Chromatograph interfaced with a 
Mass Selective Detector. 

All samples were extracted. concentrated and analyzed without any apparent 
problems. 



TABLE SV-1.0 
7098-1102A 

AEN-NEW MEXICO 
TCL SEMI-VOLATILE ORGANICS 

All values are ug/L. 

Client Sample I.D. 

Lab Sample I.D. 
Method Blank I.D. 
Quant. Factor 

Phenol 
·his f2.;..Chloroethy.I)ef:J;l~# ) 
2-Chlorophenol 

•··1 I 3-Dichloroberizene . / ... · .. ·. 
1 1 4-Dichlorobenzen~ 
Benzyl alcohol <)>.) < (}>/ ? Hili 
1~2-Dichlorobenzene 

·· 2 -Methylphenol··· > < } 

2 12 1-oxybis(1-Chloropropane) 
4-Methyl phenoL .. ··· > 
N-Nitroso-di-n-prwpylamine 

.·Hexachloroethane< · .·.·.·. ·.·.·.·.··.···.··.·.·.·.·.·.·.·.·.·.·. · 

Nitrobenzene 
Isophor6ne 
2-Nitrophenol 
2, 4-DimethylphenO:L · 
Benzoic acid 
bis {2 ,..chloroethoXy.}metJl.az:i.~ t 
2~4-Dichl6rophen61 ········· ······· ······ 

Method OW-1-51398A 

Blank 805356-01 

SBLKYI 981102A-01 
SBLKYI SBLKYI 
1.00 1.05 

u u 

OW-2-51398A 

805356-02 

981102A-02 
SBLKYI 
1.04 

u 

.112,.4-Trichloroheil.ie#e. < >J<······•<•······.·•:·TT••····•·•·····<·:•::•<.t···\(\ :(JJ <<i>t••<.:>i. > 
Naphthalene ········· ··· · · ·· 
4-Chloroariili.Ile )·:· > <·•··.·.··· 

Hexachlorobutadiene 
4_.Chloro·~ 3-:-methylpl:i~*-9$ U >· 
2-Methylnaphthalene 

. Hexachlorocyclope.Ili::adii~#e)> < < 
2 14 16-Trichlorophenol 
2 I 4 I 5-Trichloropheri61. > • ·••····· · 
2-Chloronaphthalene 
2-Nitroaniline · 
Dimethylphthalate 
Acenaphthylene 
2~6-Dinitrotoluene 
3-Nitroaniline 
Acena hthene 

Date Received 
Date Extracted 
Date Analyzed 

05/20/98 
05/27/98 

See Appendix for qualifier definitions 

05/16/98 
05/20/98 
05/27/98 

05/16/98 
05/20/98 
05/27/98 

Aqueous 

page 1 of 2 

Quant. 
Limits 
with no 
Dilution 

10 ·. ······ ~g 

···· .. ·.·•· > <10 
10 

.· i 1.0 
10 

. 10 
10 
10 

. 10 
10 
10 
10· 
10 

... ·. <10 
so 

...•.......•.•..•.•.• :to 
lo· 

..••••.• 10 
. J.o 

.· .. ·. >.1·0· 
10 
10 
10 
10 .· 
10 
50 
10 
50 
10 
10 
10 
50 
10 

Note: Compound detection limit = quantitation limit x quantitation factor 
Quant. Factor = a numerical value which takes into account any 

variation in sample weight/volume, % moisture and 
sample dilution. 



TABLE SV-1.0 
7098-1102A 

AEN-NEW MEXICO 

Aqueous 

page 2 of 2 
TCL SEMI-VOLATILE ORGANICS 

All values are ug/L. 

Client Sample I.D. 

Lab Sample I.D. 
Method Blank I.D. 
Quant. Factor 

2,4-Dinitrophenol 
4.-'Nitrophenol >< .·.·· 
Dibenzofuran 
2,4-Dinitrotoluene <· .. · 
Diethylphthalate ·· · 
.·4- Chlorophenyl.<-phenyJ;et.her > 
Fluorene 
··4-Nitroaniline .. ·•••·•··••••·····•·•·. ). 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamilie (1) 

· 4 -- 3romophenyl-pher...flether 
Hexachloroberizene · · · ··· ·· · 
Pentachlorophenol 
Phenanthrene 
Anthracene 

.. Carbazole .· ·. ·.·.·•·•······ ·. _ 
·Di-n-butylphth~late 
·Fluoranthene< .··· · · · ..... · · 
Pyrene 
•Butylbenzylphthal;Cl,t:e << ·.· · 
3,3'-Dichlorobenzidine 
Benzo(a)•anthrac¢:i'l~> < .. 
Chryserie · · · ···· ········· 

b is f2- E thylhexyl.Jphf:.l:.l.Cl.J.;;tte > 
Di-n-octylphthalate 
Benzo (b) fluorantheri.e)<. 
Benzo(k)fluoran~he~e 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo (a,h)anthracerie ·· 
Benzo ( , h i) er lerie ·· 

Date Received 
Date Extracted 
Date Analyzed 

Method 
Blank 

SBLKYI 
SBLKYI 
1.00 

u 

OS/20/98 
05/27/98 

See Appendix for qualifier definitions 

OW-1-51398A 

80S3S6-01 

981102A-01 
SBLKYI 
1.0S 

OW-2-51398A 

80S3S6-02 

981102A-02 
SBLKYI 
1.04 

Quant. 
Limits 
with no 
Dilution 

u u so 
r>•·••· .. ))>I •<•••·•·•·:;•·•· iTT ·•·••······ •···• • >• .• SO 

OS/16/98 
05/20/98 
05/27/98 

OS/16/98 
05/20/98 
OS/27/98 

10 
0 

10 
10 
10 
20 
50 
10 
10 
10 
50 
10 
10 

< 10 
10 
10 
10 

·1o 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Note: Compound detection limit = quantitation limit x quantitation factor 
Quant. Factor = a numerical value which takes into account any 

variation in sample weight/volume, % moisture and 
sample dilution. 



ORGANICS APPENDIX 

U - Indicates that the compound was analyzed for but not detected. 

J - Indicates that the compound was analyzed for and determined to be present 

in the sample. The mass spectrum of the compound meets the identification 

criteria of the method. The concentration listed is an estimated value, 

which is less than the specified minimum detection limit but is greater 

than zero. · 

B - This flag is used when the analyte is found in the ~lanks as well as the 

sample. It indicates possible sample contamination and warns the data 

user to use caution when applying the results of this ~nalyte. 

N - Indicates that the compound was c.nalyzed for but not requested as an 

analyte. Value will not be listed on tabular result sheet. 

S - Estimated due to surrogate outliers. 

X - Matrix spike compound . ... 
(1) - Cannot be separated. 

(2) - Decomposes to azobenzene. Measured and calibrated as azobenzene. 

A - This flag indicates that a TIC is a suspected aldol condensation product. 

E - Indicates that it exceeds calibration curve range. 

0 - This flag identifies all compounds identified in an analysis at a second

ary dilution factor. 

C - Confirmed by GC/MS . 
. 

T - Compound present in TCLP blank. 

P - This flag is used for a pesticide/aroclor target analyte when there is a 

greater than 25 percent difference for detected concentrations between the 

two GC columns (see Form X). 



American Environrnental Network (NM), Inc. 
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CERTIFICATION REQUIRED: ONM OSDWA OOTHER 

METHANOL PRESERVATION 0 

COMMENTS: FIXED FEE 0 

Printed Name: Date: 

Company: 

1/5/98 AEN Inc.: American Environmental Network (NM), Inc. • 2709-D Pan American Freeway, NE • Albuquerque, New Mexico 87107 • {505) 344-3777 • Fax (505) 344-4413 

Dale: 

DISTRIBUTION: While- AEN, Canary- Originator 
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IEA- CT ANALYTICAL SUMMARY 
Page:l 

Client ID: 805356-01, 805356-02, 805356-03 
Job Number: 7098-1102A 

Matrix Ana sis Descr tion 



STATE CERTIFICATIONS 

In some instances it may be necessary for environmental. data to be reported to a regulatory 

authority with reference to a certified laboratory. For your convenience, the laboratory 

identification numbers for the A.BN-Connecticut laboratory are provided in the following table. 

Many states certify Iabomtorles for specific parameters or tests within a category (i.e. method 

325.2 for wastewater). The information in the following table indicates the lab is certified in 

a genernl category of testing such as drinking water or wastewater analysis. The laboratory 

should be contacted directly if parameter-specific certifi6ation info(tion is required . 

. AFN-Connecticut 
Certification Summary (as of September 1997) 

Mdne Deputment of ~ 
w~ 

Munehtuetts Deputment of E.nvirorunenW. Protection PoUbleiNoo.-PotllJle CT023 

Wiler 

New .H•mpshlrc Dcput.mcnt of &virorimcnta.l Sernoc.S D ritl,1::iag W I1.Cc, 25i8 
w~ 

New1etiey 0eputment of EttvicoameaUI Ptoto:tion Dt:W:ia: W l!er .. .(6410 

w~ 

CLP, Drl.al:iog wu.a, 

, NewYorl:: . Ocputment of Hcdih WlW::Wilcr, ~ 10G02 

Hu:trdow: ·Wuf/:, 

Notih Cuotin.a. Dlvidod of Enviroameatd M~ w~ 
• 388 

Hulrdous Wu.te 

North Dd:ota. Dcputmeat of H~ ,fl1d Noa.-PotibiciPott.ble R-!ZS 

Coru:otidttcd Lc.bon.torles Htt.t.td9us Wute 

01:ithoau. Ikputmc:tt 0 f Eavirot;mcntJ.l Qutiity Gcnent Wiler Qtalityf 9614 

Sludge Tating 

Cbem.tzt:r...Noa.-

Rhode ttta.nd Ocpc.rtmcat of Hedh Po<.tblo w W::c &.ad ·. A.lr3 

~w ut.t:::wr1J;r 

WufUatton D<:putmcoi o c Boo to a Wut.cwrJ.ed sSC231 

~Wuu. 

Wat. Vut;!a!L ·omnoaor~~ 
w U1..cYrdl::d 1.63 

l~Wut.n 

vr~ ~CI(Nwm.l~ 
w~ 99osst10 

.: 

t 

.. 



3C 
WATER SEMIVOLATILE SPIKE/SPIKE DUPLICATE RECOVERY SUMMARY 

,,T··-b Name: IEA/CT 
i 

Lab Code: IEACT Case No. : 1102A 

Contract: 

SAS No.: 

Matrix Spike - EPA Sample No.: ~S~B~L~K~Y~I~-----

SPIKE S~.MPLE 

SDG No.: A1102 

SPIKE SPIKE 
ADDED CONCENTRATION CONCENTRATION ~ 

0 

COMPOUND (ug/L) (ug/L) 

Phenol 40 0 
bls(2-Ch~oroethy~Jether 40 0 
2-Ch~orophenol 40 0 
1,3-Dlch~orobenzene 40 0 
1,4-Dlch~orobenzene 40 0 
Benz_y_!_ alco_Q_ol 40 0 
1,2-Dlchlorobenzene 40 0 
2-Methylphenol 40 0 
b.:.s(2-Chlorolsoprcpyl)ether 40 0 
4-Methylphenol 40 0 
N-Nltroso-dl-n-propy~amlne 40 0 
Hexac~oroethane 40 0 
Nltro.Q_enzene 40 0 
T:sophorone - 40 0 

-Nltropheno,L 40 0 
4,4-DlmethylphenoJ 40 0 
Benzolc acld 40 0 
bls(2-Chloroethoxy)methane 40 0 
2,4-Dlchlorophenol 40 0 
1,2,4-Trlch~orobenzene 40 0 
Naphtha~ene 40 0 
4-Chloroanlllne 40 0 
Hexachlorobutadlene 40 0 
4-Chloro-3-methylphenol 40 0 
2-Methylnaphthalene 40 0 
Hexachlorocyclo£entadlene 40 0 
2,4,6-Trlchlorophenol 40 0 
2,4,5-Trlchlorophenol 40 0 
2-Ch~oronaphthalene 40 0 
2-Nltroanl,llne 40 0 

# Column to be used to flag recovery with an asterisk 

* Values outside of QC limits. 

Spike Recovery:~ out of §2__ __ outside limits 

COMMENTS: 

FORM III SV-1 

(ug/L) REC # 

13 32 
26 65 
27 68 
21 52 
21 52 
25 62 
23 58 
22 55 
28 70 
19 48 
28 70 
l9 48 
28 70 
28 70 
33 82 
29 72 

0 0~. 

25 62 
29 72 
24 60 
28 70 
37 92 
23 58 
28 70 
26 65 
1 " ..L.'± 35 
31 78 
28 70 
32 80 
30 75 

QC. 
LIMITS 

REC. 

5-112 
12-158 
23-134 
01-172 
20-124 

8-132 
32-129 
37-113 
36-166 
32-108 
01-230 
40-113 
35-180 
21-196 
29-182 
64-238 
01-474 
33-184 
44-117 
44-142 
21-133 
01-368 
24-116 
22-147 
36-112 
01-74 
34-144 
45-129 
60-118 
61-138 



3C 
WATER SEMIVOLATILE SPIKE/SPIKE DUPLICATE RECOVERY SUMMARY 

.-·-b Name: IEA/CT 

Lab Code: IEACT· Case No.: 1102A 

Contract: 

SAS No.: 

Matrix Spike - EPA Sample No.: ~S~B~L~K~Y~I~-----

SPIKE SAMPLE 

SDG No. : A1102 

SPIKE SPIKE 
ADDED CONCENTRATION CONCENTRATION % 

COMPOUND (ug/L) (ug/L) 

Dimethyl phthalate 40 0 
Acenaphthy_J._ene 40 0 
2.6-D1n1trotoluene 40 0 
3 N1troan111ne 40 0 
Acenaphthene 40 0 
2,4-Dlnltrophenol 40 0 
4-Nltrophenol 40 0 
D1benzoturan 40 0 
~ 
2,4-Dlnltrotoiuen~ 40 0 
Dlethylphthalate 40 0 
4-Chlorophenyl-phenylether 40 0 
FJ.uorene 40 0 
4-N1troan1l1ne 40 0 
4,6-Dlnltro-2-m~thylphenol 40 0 

-N1trosod1phenylam1ne (1) 40 0 
4-Bromophenyl-phenylether 40 0 
Hexachlorobenzene 40 0 
Pentacn~oropneno~ 40 0 
Phenanthrene 40 0 
Anthracene 40 0 
Dl-n-butylphthalate 40 . 3 
Fluoranthene 40 0 
Pyrene 40 0 
Bu ty lbenz_yll2_ht_!lala te 40 0 
3,3'-Dlchlorobenzldlne 40 0 
Benzo(a)anthracene 40 0 
Chrysene 40 0 
bls (2 -Etny 1J:1:.exy 1 )phthalate 40 0 
Dl-n-octylphthalate 40 0 
Benzo(b)fluoranthene 40 0 

# Column to be used to flag recovery with an asterisk 

* Values outside of QC limits. 

Spike Recovery:~JL out of ~6=5 __ __ outside limits 

COMMENTS: ·~o.s-1.;,/lL 

FORM III SV-1 

(ug/L) REC # 

32 80 
29 72 
31 78 
47 118 
29 72 
28 70 
17 42 
30 75 
31 78 
31 78 
30 75 
32 80 
41 102 
36 90 
35 88 
32 80 
31 78 
30 75 
34 85 
33 82 
35 87 
35 88 
32 80 
31 78 
37 92 
33 82 
32 80 
32 80 
32 80 
32 80 

QC. 
LIMITS 

REC. 

01-112 
33-145 
50-158 
01-644 
47-145 
01-191 
01-132 
52-123 
39-139 
01-114 
25-158 
59-121 

5-194 
01-181 
11-169 
53-127 
01-152 
14-176 
54-120 
27-133 

1-118 
26-137 
52-115 
01-152 
01-262 
33-143 
17-168 

8-158 
4-146 

24-159 



3C 
WATER SEMIVOLAT.L.LE SPIKE/SPIKE DUPLICATE Rh~OVERY SUMMARY 

J.-~b Name: IEA/CT Cont:::-act: 

Lc<D Code: IEACT Case No. : 1102A SAS No.: SDG No. : Al102 

Matrix Spike - EPA Sample No.: ~S~B~L=K=Y~I~-----

SPIKE SAMPLE SPIKE SPIKE 
ADDED CONCENTRATION CONCENTRATION % 

COMPOUND (ug/L} (ug/L} 

Benzo(k}fluoranthene 40 0 
Benzo(a) pyrene 40 0 
Indeno(1,2,3-cd)pyrene 40 0 
Dl.benzo(a,h)anthracene 40 0 
Benzo(g,h,l.)perylene 40 0 

I -

# Column to be used to flag recovery with an asterisk 

* Values outside of QC limits. 

Spike Recovery:\,;L out of =6~5-- outside limits 

COMMENTS: ~- osbJ!??: 

FORII1 III SV-1 

(ug/L} REC # 

35 88 
33 82 
26 65 
22 55 
27 68 

QC. 
LIMITS 

REC. 

11-162 
17-163 
01-171 
01-227 
01-219 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



Wmerican Environmental Network, Inc. 

June 12, 1998 

GIANT REFINING COMPANY 
ROUTE 3 BOX 7 
GALLUP, NM 87301 

Project Name 
Project Number 

ANNUAL GW SAMPLING 
(none) 

Attention: STEVE MORRIS 

AEN 1.0. 805357 

On 5/15/98 American Environmental Network {NM), Inc. (ADHS License No. AZ0015), 

received a request to analyze aqueous samples. The samples were analyzed 

with EPA methodology or equivalent methods. The results of these analyses and the quality 

control data, which follow each set of analyses, are enclosed. 

This report is being reissued in part to correct the client 10. This report was originally 

dated 6/10/98. We apologize for any inconvenience this may have caused. 

EPA method 150.1 and 8260 were performed by American Environmental Network (NM) Inc., 

Albuquerque, NM. 

All other parameters were performed by American Environmental Network {CT) Inc., 

Monroe, CT. 

If you have any questions or comments, please do not hesitate to contact us 

at (505)344-3777. 

'¢ ~~ 
Kimberly D. McNeill 
Project Manager 

MR:mt 

Enclosure 

H. Mitchell Rubenstein, Ph. D. 
General Manager 

2709-D Pan American freeway, NE • Albuquerque, NM 87i07 • (505) 344-3777 • Fax (505) 344-4413 
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/finaimn Environmental Network (NM). !tic ~~~1~~~3~ ~"~~!2_9~ 
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PROJECT MANAGER: 

COMPANY: <....:::z..:~A-" ~ ' "'~·t' ,., y ell/,,,.. c.,otttru.rt "'Yf= 
:I: 
a. 
~ 

PHONE: 

FAX: 

CERTIFICATION REQUIRED: LINM IJSDWA OOTHER 

METHANOL PRESERVATION [J 

COMMENTS: FIXED FEE 0 

Printed Name: Date: 

Company: 

Inc.: American Environmcnlal Nclwork (NM),Inc. • 2709·0 Pan American freeway, Nr; • AllnrrJUCII(UC, New Mexico 0710/• (~05) :JH ·3777 ·fax (~05) 3~~-~~ 13 

Dale. 



[V1ELLl 
~ 
[MW~j 

I MW-4 I 

[MW-S I 
r-ow:t~J -, 

ANALYTICAL PARAMETERS 

,# / 

rMWTJ I X I X I X ,-x- I?Jnnu X -r-x I x-----, -y nn l~r-- x--r x~,-x--IIIIMillr x-1 X 1111 X llllii/X I 

[5fVI\i,q~-~ 

rMw.5--1 

I c>W-T2~-~ 

I OW-2~9 -, 

1ow-:.3o-1 
• TOX - 3 replicates & original 

•. t/Da1al\ .... _,.~-·nos/Dfv ......... _,\nnual L .. _ ... 1t 



).
( AMERICAN ENVIRONMENTAL NE1WORK 

@ Albuquerque, New Mexico · 

COMPANY: 
ADDRESS: 

AMERICAN ENVIRONMENTAL NETWORK 
2709·0 Pan American Freeway, NE 
Albuquerque, NM 87107 

"cJ J ,4-

G~--·~T PROJECT MANAGER: 

lnterlab Chain of Custody 

CHAIN OF CUSTODY SEALS 

INTACT? 

RECEIVED GOOD CONDJCOLD 

CUENT DISCOUNT: -----
SPECIAL CERTIFICATION REQUIRED: 0 YES 0 NO 

DATE: ') //"") ' PAGE:_j_ OF~ 

1. I RELINQUISHED BY: 2. 
Slgnalure: lime: 

Prinled Name: Dale: 

; .. . 
Pri:lled~; ··, ~' · ~Ia: "' • : · 
·~ \ ,\•' • ~' t I • • f \ I •:'• 

~any:··,. :· :.• ··.-.:: ~~ ·~ .! ·~ •.• ;; . 



<.A"merican Elmironmentrt! Neuoork, luc. 

CLIENT : GIANT REFINING COMPANY AENI.D. : 805357 

PROJECT# : (none) DATE RECEIVED : 5/15/98 

PROJECT NAME : ANNUAL GW SAMPLING REPORT DATE : 6/10/98 

June 12, 1998 DATE 

ID. # CLIENT DESCRIPTION MATRIX COLLECTED 

:>1 OW-1-51398 AQUEOUS 5/13/98 

02 OW-2-51398 AQUEOUS 5/13/98 

03 OW-3-51398 AQUEOUS 5/13/98 

Prlnled: 1/t:rJN: 2:4t PM File: 105357.XLS; COVEREP 



lA"merican Environmental Network 
200 Monroe Turnpike • Monroe. CT 06468 • (203) 261-4458 • Fax (203) 268-5346 

Ms. Kim Mcneill 
AEN-NEW MEXICO 
2709-D Pan American Freeway. Ne 
Albuquerque. NM 87107 

Dear Ms. Mcneill : 

June 04. 1998· 

Please find enclosed the analytical results of 3 sample(s) received at our 
laboratory on May 16. 1998. This report contains sections addressing the 
following information at a minimum: 

. sample summary 
analytical methodology 

. state certifications 

. definition of data qualifiers and terminology 

. analytical results 

. chain-of-custody 

IEA Report #7098-1103A Purchase Order 1805357 

Project ID: 805357 

Copies of this analytical report and supporting data are maintained in our files 
for a minimum of five years unless special arrangements have been made. Unless 
specifically indicated. all analytical testing was performed at this laboratory 
location and no portion of the testing was subcontracted. 

We appreciate your selection of our services .and welcome any questions or sug
gestions you may have relative to this report. Please contact your customer 
service representative at (203) 261-4458 for any additional information. Thank 
you for utilizing our services: we hope you will consid~r us for your future 
analytical needs. 

I have reviewed and approved the enclosed data for final release. 

JCC 

Analytical Services For The Environment 



LAinerimn Em.,ironmentrd Neuuork, luc. 

CLIENT : GIANT REFINING COMPANY AEN I.D. : 805357 

. PROJECT# : (none) DATE RECEIVED : 5/15/98 

PROJECT NAME : ANNUAL GW SAMPLING REPORT DATE : 6/10/98 

June 12, 1998 DATE 

ID.# CLIENT DESCRIPTION MATRIX COLLECTED 

::11 OW-1-51398 AQUEOUS 5/13/98 

02 OW-2-51398 AQUEOUS 5/13/98 

03 OW-3-51398 AQUEOUS 5/13/98 

Prlftlod: 1112101: 2:41 Pll 
File: 10535f.XLS; COVEREP 



CLIENT ID 

805357-01 

805357-02 

805357-03 

LAB ID 

981103A-01 

981103A-02 

981103A-03 

7098-l.103A 
AEN-NEW MEXICO 
SAMPLE SUMMARY 

MATRIX 

WATER 

WATER 

WATER 

' ....... \ 
' ' 

DATE DATE 
COLLECTED RECEIVED 

05/13/98 05/16/98 

05/13/98 05/16/98 

95/13/98 05/16/98 



... 

IEA-CT ANALYTICAL SUMMARY 
Page:l 

Client ID: 805357-01, 805357-02, 805357-03 
Job Number: 7098-1103A 

' ' 



: •. · .. 
.... :.e.h:' 

Client: !/-if /U ~ 
Custody Seal: present ~ 

intact I nm mtact 

Field C-0-e absent ' 

Laboratory Relinquished by 
Sample# A 

1- 3 ~ 
v 
~~ 1). f/ 

,-~ If ~(YH-
I - --:'1 V--A~ 

----· ~. 

·. ,. 
: .. -4~. 

. 
Ad:epted by 

/1 

IJ:L~~ ,~ 
'//.·~ J ) 

t~ ~~\ ~ 

:~ ..... ~:: .. 

AEN Connecticut 
Internal Chain-of-Custody 

Date Time Reason 

1~//(/ l/7 ~ 'D Il-l~ I 
bU·r 13 LfS CHCCJtc1n9 

lXLt /)110 (U~ 
J 

. 

AEN Job#: IJ.V w:.~ 
Airbill #: F f= 
Sample #s: 0 { -0::? 

Locations: J; {, -r,-------

Relinquished by Accepted by Date 

- /\/" /"1 

1-fFJl~JA~ :tRM tv - d'i 
I 

I~ ~w ./ 5l~i~ rn . BUUJ\.ll.f' r1 •• 

~ fA.v-fA' 
.//~ 5(~q_ 

r-...v 

....... ,., ...... 

. ....... 

:9 
Time 1 

i 

!ga:a" 
1'-/:l{) 

~~:~o 

I 
I 

I 

·-
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... : ~ i 

an environment.al tes.tlng_ company 
200 Mon10e Tumplfca 
Monroe, ·eonnecucut 06488 
f.2031281-4451 . 
FAX (2031 268-6346 

CHAIN OF CUSTODY 
ATOMIC SPECTROSCOPY DEPARTMENT 

AS:022189:0 . 

Sample Nwnbers o\-OJ 
~ -------------------------

@- SOIL- SLUDGE - EPTOX/TCLP 

I conf1nn that I have perfonned the preparation below fo.llowing SOP guidelines and authorize the release of this preparation: 

Sample Prep -------~------...-----~/.~ 
' ~EC;/ o~lv.lfe 

Chemist Date(s) 

I conf1nn that- I bave. perfonned ·the. analy.s1s thor1ze the release of·all associated data: 
below following SOP guidelines 

Analysis atl~k~ 

.. · 
Chemist Date(s) ... 

• 1 

I have reviewed and authorize the release ~f this job: 

Complete ~ ., 6/Z~/1!> --------------~s~up~e~n~is~o-r_______________ Date 

Batch Ass1g.ment -------------------------
200 Ml'IRJE ll..A'A<E • f..O'IRE. a:JN\ETICI..II' c::J64S8 •IZQ3J 261 MSB 
&2B RJJrE D • MiFIFW« tEN .JERSEY 07'9EI•I.2Dl...aJ aa · es Y.eiT c::enal 01m • sr::HAl.A18l..R ll.LNJIS 6CI9S. t3l21 70S 0740 ..... 

ICP/FLME 

FURN 

MERCURY 

and au ... 

ICP 

FLAME 

FURN 

MERCURY ~ 

~ 

, , 



._ .:· ... 

<.Ainerican EnvironmentaL Network, /uc. 

GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT# 
PROJECT NAME 
SAMPLE 
'D. # CLIENT I.D. 
)1 OW-1-51398 
02 OW-2-51398 
03 OW-3-51398 
;,ARAMETER 
2H (150.1) 

;HEMIST NOTES: 
J/A 

: GIANT REFINING COMPANY 
:(none) 
: ANNUAL GW SAMPLING 

DATE 
MATRIX SAMPLED 

AQUEOUS 5/13/98 
AQUEOUS 5/13/98 
AQUEOUS 5/13/98 

UNITS 
UNITS 

AEN I.D. 
DATE RECEIVED 

01 
8.82 

·· .. ···., 
'.,, 

DATE 
ANALYZED 

5/29/98 
5/29/98 
5/29/98 

02 
7.95 

: 805357 
: 5/15/98 

03 
7.95 



:'' ,·.' 

(_/{in{'}"iCtlll Elwiramnemttl Network, Inc. 

GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8260 
CLIENT : GIANT REFINING COMPANY AENI.D.: 805357 

PROJECT# : (none) DATE RECEIVED: 5/15/98 

PROJECT NAME : ANNUAL GROUNDWATER SAMPLING EVENT 
SAMPLE DATE DATE DATE OIL 
10# CLIENTID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

805357-02 OW-2-51398 AQUEOUS 5/13/98 N/A 05119/98 

PARAMETER DET. LIMIT UNITS 

Dichlorodifluoromethane 1.0 < 1.0 ug/L 
Chloromethane 1.0 < 1.0 ug/L 
Vinyl Chloride 1.0 < 1.0 ug/L 
Bromomethane 1.0 < 1.0 ug/L 
Chloroethane 1.0 < 1.0 ug/L 
T richlorofluoromethane 1.0 < 1.0 ug/L 
Acetone 10 < 10 ug/L 
Acrolein 5.0 < 5.0 ug/L 

1,1-Dichloroethene 1.0 < 1.0 ug/L 
lodomethane 1.0 < 1.0 ug/L 
Methylene Chloride 1.0 < 1.0 ug/L 
Acrylonitrile 5.0 < 5.0 ug/L 

cis-1,2-Dichloroethene 1.0 < 1.0 ug/L 
Methyl-t-butyl Ether 1.0 < 1.0 ug/L 
1,1,2,1,2,2-Trichlorotrifluoroethane 1.0 < 1.0 ug/L 
1,1-Dichloroethane 1.0 < 1.0 ug/L 
trans-1,2-Dichloroethene 1.0 < 1.0 ug!L 
2-Butanone 10 < 10 ug/L 
Carbon Disulfide 1.0 < 1.0 ug/L 
Bromochloromethane 1.0 < 1.0 ug/L 
Chloroform 1.0 < 1.0 ug/L 
2,2-Dichloropropane 1.0 < 1.0 ug/L 
1,2-Dichloroethane 1.0 < 1.0 ug/L 

Vinyl Acetate 1.0 < 1.0 ug/L 

1,1,1-Trichloroethane 1.0 < 1.0 ug/L 
1,1-Dichloropropene 1.0 < 1.0 ug/L 
Carbon Tetrachloride 1.0 < 1.0 ug/L 
Benzene 1.0 < 1.0 ug/L 
1,2-Dichloropropane 1.0 < 1.0 ug/L 

Trichloroethane 1.0 < 1.0 ug/L 

Bromodichloromethane 1.0 < 1.0 ug!L 

2-Chloroethyl Vinyl Ether 10 < 10 ug/L 

cis-1,3-Dichloropropene 1.0 < 1.0 ug/L 

trans-1,3-Dichloropropene 1.0 < 1.0 ug/L 

1,1,2-Trichloroelhane 1.0 < 1.0 ug/L 

1,3-Dichtoropropane 1.0 < 1.0 ug/L 
Dibromomethane 1.0 < 1.0 ug/L 

Toluene 1.0 < 1.0 ug/L 
1,2-Dibromoelhane 1.0 < 1.0 ug/L 
4-Melhyl-2-Pentanone 10 <.10 ug/L 
2-Hexanone 10 < 10 ug/L 

Dibromochloromelhane 1.0 < 1.0 ug!L 

Tetrachloroethane 1.0 < 1.0 ug/L 

Chlorobenzene 1.0 < 1.0 ug/L 

Ethylbenzene 1.0 < 1.0 ug!L 

1,1,1,2-Tetrachloroethane 1.0 < 1.0 ·-. ug/L 
·· . ... 
'-... 



<American Environmental Networl?, Inc. 

GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8260 
CLIENT : GIANT REFINING COMPANY AENI.D.: 805357 

PROJECT# : (none) DATE RECEIVED: 5/15/98 

PROJECT NAME : ANNUAL GROUNDWATER SAMPLING EVENT 

SAMPLE DATE DATE DATE OIL. 

10# CLIENTID . - MATRIX-- SAMPLED EXTRACTED ANALYZED FACTOR 

805357-02 OW-2-51398 AQUEOUS 5/13/98 N/A 05/19/98 

PARAMETER DET. LIMIT UNITS 
m&p Xylenes 1.0 < 1.0 ug/L 

o-Xylene 1.0 < 1.0 ug/L 
Styrene 1.0 < 1.0 ug/L 
Bromoform 1.0 < 1.0 ug/L 
1, 1,2,2-Tetrachloroethane 1.0 < 1.0 ug/L 

1,2,3-Trichloropropane 1.0 < 1.0 ug/L 

Isopropyl Benzene 1.0 < 1.0 ug/L 

Bromobenzene 1.0 < 1.0 ug/L 

trans-1,4-Dichloro-2-Butene 1.0 < 1.0 ug/L 

n-Propylbenzene 1.0 < 1.0 ug/L 

2-Chlorotoluene 1.0 < 1.0 ug/L 

4-Chlorotoluene 1.0 < 1.0 ug/L 

1 ,3,5-Trimethylbenzene 1.0 < 1.0 ug/L 

tert-Butylbenzene 1.0 < 1.0 ug/L 

1 ,2, 4-T rimethylbenzene 1.0 < 1.0 ug/L 

sec-B utylbenzene 1.0 < 1.0 ug/L 

1,3-0ichlorobenzene 1.0 < 1.0 ug/L 

1 ,4-Dichlorobenzene 1.0 < 1.0 ug/L 

p-lsopropyltoluene 1.0 < 1.0 ug/L 

1 ,2-Dichlorobenzene 1.0 < 1.0 ug/L 

n-Butylbenzene 1.0 < 1.0 ug/L 
·. .: ·~ 

1 ,2-Dibromomo-3-chloropropane 1.0 < 1.0 ug/L 

1 ,2,4-Trichlorobenzene 1.0 < 1.0 ug/L 
Naphthalene 1.0 < 1.0 ug/L 

Hexachlorobutadiene 1.0 < 1.0 ug/L 

1 ,2,3-Trichlorobenzene 1.0 < 1.0 ug/)-

SURROGATE o/o RECOVERY 
1 ,2-Dichloroethane-d4 102 

(80-120) 

Toluene-de 102 
(88-110) 

Bromofluorobenzene 95 
(86-115) 



Case Narrative 

7098·1103A 
AEN/NEW MEXICO 

... :-\ 
} 

Classical Chemistry - Listed below are the wet chemistry analyte methods and 
references for the samples analyzed in this SDG. No analytical problems were 
encountered. 

. 
Analyte Method Reference· 

Alkalinity 310.1 1 
. 

Chloride 325.2 1 
Conductivity 120.1 1 

Sulfate 375.2 1 
TDS 160.1 1 

References: 

1. Methods of Chemical Analysis of Water and Wastes. EPA 600. 1983. 

Metals - ICAP metals were determined using a JA61E trace ICAP·using guidance 
provided in SW846 according to the following methods: ICAP-3010/6010. 

No problems occurred during analysis. All appropriate protocols were employed. 
All data appears to be consistent. · 

IEC's are electronically employed by the JA61E trace ICAP. However. the ICSA is 
utilized as a monitoring device to detect any additional adjustments that may be 
required. These modifications are calculated and applied manually. They are so 
noted in the raw data. 



Alkalinity 

Bicarbonate/Carbonate 

I Total I I 
I Alkalinity ! Bicarb. l Carbonate 

I ppm i ppm ! ppm 
! I i 

ow-1-51398t 408 I 392.o7J 

OW-2-51398 I 667 . ! 662.56 i 

OW-3-51398!650 l 645.771 

.· 

Page 1 

15.72 
4.41 
4.20 

.· 



I -

Client Sample I.D. 

Lab Sample I.D. 

TABLE AS-l.. 0 
7098-l.l.03A 

AEN -NEW HEXJ:CO 
MISCELLANEOUS ATOMJ:C SPECTROSCOPY 

All values are ug/L. 

OW-1-51398 OW-2-51398 OW-3-51398 

805357-0l. 805357-02 805357-03 

98l.l.03A-Ol. 98l.l.03A-02 9Sl.l.03A-03 

Aqueou 

~lf~~·&iWUlfltiititMlt8~111 &~f~Y~JtW.~ ~~f§~frr@l M&1t11Wt~Tg@ltfflli~i W.!.@tffJl@ii!~@j:{;:l::::;:::J1 
i?:qli~X.~"';mMttW@ii!!!t~Mtill1iMI::~~fi~ itlJfiJW$.i!!!iJ!M~ --~(t!:U~~tmfili Mlfi!U?:;q~n~ttiff~m ;;:r::l~!@~Jf$H?iiW::::At/Fij 
Sodl. um. l. 7 4 a 0 0 l. 7 0 0 0 0 l. 6 6 0 0 0 · · · ·· ···· 

See Appendix for qualifier definitions 



1 SAMPLE NO. 
WE'• CHEM ANALYSIS DATA Si-iEE:T 

: 805357-02 OW-2-51398 
Lab Name: IEA Contract: 

Lab Code: IEA Case No. 1103A SAS No. SDG No. Al.t03 

Matrix: (soil/water) WATER Lab Samole ID: 1103002 

/. Solids: Date Received: 05/16/98 

Concentration Uni~s (mg/L or mq/kg dry weiqhtj mq/L 

Analyte 

ALKALIN 
CHLORIDE 
CONDUCT 
SULFATE 
TDS 

I 

----- --·-- -- ... -

Concentration c Q M 

I I _______ I __ I-----
667. 
42.2 

1340. 
27.2 
793. 

I ________ I __ 1 

I I 

-----~--1 
I 

------·---·· ----· 
I 

I ---- -·-----~----I --· -·-· -------·-···--··· .. -- - ------·--
I I I I 

·---···-- .•.•......... I ..... ---· 
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I 

------.-- .. --• ---· 
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···' ... ~···- .••••. - ·----------·----· _____ I __ I 

I I I I 

-·-----··--··------I ---_I ------1 ---I 
I I I I I 

__ _. __ ... ___ ... ·-··-·------·---------~ __ I -------~--1 
t I I l I 

... --------I ..... -... -------·---------•-- I-·-- I ------1 --I 
I I I 

I ·• -----·-·--·-I ·-------·-"7""------ ---1 ------1 --I 
1 I I I 

I --w--·--·----·--•• I---·--- ___ I 1 ___ 1 

1 I I I 

I --------------I --· 
__ I 1 __ 1 

I I I I 

I _ ··-·------------I ---- ·-------:-.---------
1 I 

-----~--1 
I I I 

I·---------~--··---- --~-----· 
1 I I _______ I--------------- ---~-----~--~ 

1 I I I I 

I-----------· 
___ I 1 __ 1 

I I I I I 

I I ------------1 __ I I __ I 
I 
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I 1 I I 
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.:omments: -··-· _ .. ·-- ··-----· ···----------
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------ -----· ---
·-··- -·---------------------------

FORM I - WC 
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IHORGANICS APPENDIX 

C - Concentratfon qualifiers 

U ·- Indicates analyte was not detected at method reporting limit. 

B - Indicates analyte result between IDL and contract required detection limit 
(CRDL) 

Q - QC qualifiers 

E - Reported value is estimated because of the presence of interference 

M - Duplicate injection precision not met 

~ - Spiked sample recovery not within control limits 

S - The reported value was determined by the method of standard additions (HSA) 

W - Post-digest spike recovery furnace analysis was out of 85-115 percent 
control limit, while sample absorbance was less than 50 percent of. spike 
absorbance . 

* - Duplicate analysis not within control limit 

+ - Correlation coefficient for MSA is less than 0.995 

M- Method codes. 

P - ICP 

A - Flame M 

F - Furnace AA 

CV - Cold vapor AA (manual) 

c - Cyanide 

NR - Not Required 

NC - Not Calculated as per protocols 
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lA"merican Environmental Network, Inc. 

GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8260 
CLIENT : GIANT REFINING COMPANY AENI.D.: _ 805357 
PROJECT# : (none) 
PROJECT NAME : ANNUAL GROUNDWATER SAMPLING EVENT 1998 
SAMPLE DATE DATE OIL. 
ID# BATCH MATRIX EXTRACTED ANALYZED FACTOR 

REAGENT BLANK 051898 AQUEOUS N/A 05/18/98 

PARAMETER DET. LIMIT UNITS 

Dlchlorodlfluoromethane 1.0 < 1.0 ug/L 
Chloromethane 1.0 < 1.0 ug/L 
Vinyl Chloride 1.0 < 1.0 ug/L 
Bromomethane 1.0 < 1.0 ug/L 
Chloroethane 1.0 < 1.0 ug/L 
Trichloronuoromethane 1.0 < 1.0 ug/L 
Acetone 10 < 10 ug/L 
Acrolein 5.0 < 5.0 ug/L 
1,1-Dichloroethene 1.0 < 1.0 ug/L 
lodomethane 1.0 < 1.0 ug/L 
Methylene Chloride 1.0 < 1.0 ug/L 
Acrylonitrile 5.0 < 5.0 ug/L 
cis-1,2-Dichloroethene 1.0 < 1.0 ug/L 
Methyl-t-butyl Ether 1.0 < 1.0 ug/L 
1,1,2,1,2,2-Trichlorotrifluoroethane 1.0 < 1.0 ug/L 
1,1-Dichloroethane 1.0 < 1.0 ug/L 
trans-1,2-Dichloroethene 1.0 < 1.0 ug/L 
2-Butanone 10 < 10 ug/L 
Carbon Disulfide 1.0 < 1.0 ug/L 
Bromochloromethane 1.0 < 1.0 ug/L 
Chloroform 1.0 < 1.0 ug/L 
2,2-Dichloropropane 1.0 < 1.0 ug/L 
1,2-Dichloroethane 1.0 < 1.0 ug/L 
Vinyl Acetate 1.0 < 1.0 ug/L 
1,1,1-Trichloroethane 1.0 < 1.0 ug/L 
1,1-Dichloropropene 1.0 < 1.0 ug/L 
Carbon Tetrachloride 1.0 < 1.0 ug/L 
Benzene 1.0 < 1.0 ug/L 
1,2-Dichloropropane 1.0 < 1.0 ug/L 
Trichloroethene 1.0 < 1.0 ug/L 
Bromodichloromethane 1.0 < 1.0 ug/L 
2-Chloroethyl Vinyl Ether 10 < 10 ug/L 
cis-1,3-Dichloropropene 1.0 < 1.0 ug/L 
trans-1,3-Dichloropropene 1.0 < 1.0 ug/L 
1,1,2-Trichloroethane 1.0 < 1.0 ug/L 
1,3-Dichloropropane 1.0 < 1.0 ug/L 
Dibromomethane 1.0 < 1.0 ug/L 
Toluene 1.0 < 1.0 ug/L 
1,2-Dibromoethane 1.0 < 1.0 ug/L 
4-Methyi-2-Pentanone 10 < 10 ug/L 
2-Hexanone 10 < 10 ug/L 
Dibromochloromethane 1.0 < 1.0 ug/L 
Tetrachloroethane 1.0 < 1.0 ug/L 
Chlorobenzene 1.0 < 1.0 ug/L 
Ethylbenzene 1.0 < 1.0 ug/L 
1, 1, 1,2-Tetrachloroethane 1.0 < 1.0 ug/L 



<.American Environmental Network, Inc. 

TEST 
CLIENT 
PROJECT# 
PROJECT NAME 
SAMPLE 
10# 

REAGENT BLANK 

PARAMETER 
· m&p Xylenes 
a-Xylene 
Styrene 
Bromoform 
1,1,2,2· Tetrachloroethane 
1,2,3-Trichloropropane 
Isopropyl Benzene 
Bromobenzene 
trans-1,4-Dichloro-2-Butene 
n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 
tert-Butylbenzene 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 
p-lsopropyltoluene 
1,2-Dichlorobenzene 
n-Butylbenzene 
1,2-Dibromomo-3-chloropropane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadlene 
1,2,3-Trichlorobenzene 

SURROGATE% RECOVERY 
1,2-Dichloroethane-d4 

Toluene-dB 

Bromoftuorobenzene 

GC/MS RESULTS 

: VOLATILE ORGANICS EPA METHOD 8260 
: GIANT REFINING COMPANY 
: (none) 
: ANNUAL GROUNDWATER SAMPLING EVENT 1998 

AENI.D.: 

DATE 
BATCH MATRIX EXTRACTED 

051898 AQUEOUS N/A 

DET. LIMIT UNITS 
1.0 < 1.0 ugiL 
1.0 < 1.0 ugJL 
1.0 < 1.0 ug/L 
1.0 < 1.0 ugJL 
1.0 < 1.0 ugJL 
1.0 < 1.0 ugiL 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ugJL 
1.0 < 1.0 ug/L 

100 
(80-120) 

99 
(88-110) 

93 
(86-115) 

DATE 
ANALYZED 

05/18/98 

805357 

OIL. 
FACTOR 
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LA"merican Environmental Network, Inc. 

CLIENT 
PROJECT# 
PROJECT NAME 

PARAMETER 
PH 

CHEMIST NOTES: 
N/A 

%Recovery= 

GENERAL CHEMISTRY- QUALITY CONTROL 

: GIANT REFINING COMPANY AENI.D. 
: (none) SAMPLE MATRIX 
: ANNUAL GW SAMPLING 

SAMPLE DUP. 
UNITS AEN 1.0. RESULT RESULT 
UNITS 805357-01 8.82 8.68 

(Spike Sample Result - Sample Result) 

------------------------- X100 
Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference)= ----------------------~X100 

Average Result 

% 
RPD 

2 

805357 
AQUEOUS 



......... 
.. 

U.S. EPA - CLP 

3 
BLANKS 

Lab Name: .:!:I.:E~A=:...-_________ _ Contract: 

Lab Code: IEA Case No.: . - SAS No.: 

Preparation Blank Matrix (soil/water) : WATER 

SDG No.: Al.l03 

Preparation Blank Concentration Units (ug/L or mg/kg) : ~U=G~/=L~--

Initial 
~alibration Continuing Calibration Prel{a-

Blank Blailk (ug/L) rat~on 
Analyte (ug/L) c 1 c 2 c 3 c Blank c M 

Cal.c~um 5000.000 E 
Magnes~um 5000.000 E 
-Pocass~um 5000.000 p 
Sod~ urn 5000.000 E 

. 

FORM III - IN ILM03.0 



.. 
U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

Lab Name: .::.I.:~;EA2.-_________ _ Contract: 

Lab Code: IEA Case No. : 1103 SAS No.: 

Matrix: WATER 

% Solids for Sample: 0.0 

EPA SAMPLE NO. 

007S 

SDG No. : A1103 

Level (low/rned) : LOW 

Concentration Units (ug/L or rng/kg dry weight) : UG/L 

Limit Spiked Sample Sample Spike 
Analyte %R Result {SSR) c Result {SR) c Added (SA) %R Q 

Cal.c~urn 143413.6000 124048.9000 20000.00 96.8 
Magnes~urn 75-1~5 A"J !l~U. 7~UU 17036.H4UU 20000 ._Q() 10~.4 
Potass~urn 75-125 28601.9500 6136.4570 20000.00 112.3 

_§_ o__g.~ urn 75-125 74846.1200 56376.0200 20000.00 92.4 

Comments: 

FORM V (PART 1) - IN ILM03.0 

M 

p 
p 
p 
p 
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U.S. EPA - CLP 

6 
DUPLICATES 

EPA SAMPLE NO. 

0070 
Lab Name: .:I~EA=-=----------- Contract: 

Lab Code: IEA Case No. : 1103 

Matrix: WATER 

%Solids for Sample: 0.0 

SAS No.: SDG No.: A1103 

Level (low/med) : LOW 

% Solids for Duplicate: 0.0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

Control 
Analyte Limit Sample (S} c Duplicate (D) c RPD Q M 

Ca.Lc~um 12404_~. !::IUUll 1255~4.8000 1.~ p 
Macrnes~um .0 17036.8400 17120.2100 0.5 p 
Potass~um .a 6136.4570 b L:S 7 -~-~_1_0 p 
Sod~um 56376.0200 58248.3000 3.3 p 

FORM VI - IN ILM03.0 



.. 

U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

Lab Name: ..::.I=EA~---------- Contract: 

Lab Code: IEA 

Solid LCS Source: 

Case No.: 

Aqueous LCS Source: INORG. VENT. 

/ 

Analvte 
Aqueous (ug/L) 

True Found %R 
CalcJ.um 20000.0 21215.26 l.Oo .1 
MagnesJ.um 20000.0 20593.30 103.0 
PotassJ.um 20000.0 17405.09 87.0 
SodJ.um 20000.0 19527.61 JJ]. 6 

SAS No.: 

Solid 
True Found c 

FORM VII - IN 

SDG No.: Al103 

(mg/kg) 
Limits %R 

ILM03.0 



JOB I 
CLIENT 

.. 

309B-1103A 
IEA I CT 

!EA 

CLASSICAL CHEMISTRY 
QUALITY CONTROL SUMMARY REPORT 

UNITS ag/l 

--------------------------------------------------------------------------------------------------------------------------------
ANAL ViE SAMPLE ID 

SAMPLE 
RESULT 

DUPLICATE 
RESULT RPD 

SPIKE 
RESULT 

SPIKE 
ADDED Z RECOVERY 

METHOD 
BLANK 

--------------------------------------------------------------~-----------------------------------------------------------------! ALKALIN : NA :1/0JA·vl: l7D1 liD'- C·'-/1 --------------------------------------------------------------------------------------------------------------------------------: CHLORIDE I . I 

I /031(.}-U/• l '). 'r ~ q. J1- o. 1 r : 6o.o 
--------------------------------------------------------------------------------------------------------------------------------

: SULFATE /')...1 /l_L 
I 

IYZ,- "L I Jo. o ('7. 0 
I 

I ~/o. C» --------------------------------------------------------------------------------------------------------------------------------: IDS Sol J I I : 6-l 9 

--------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

I 
-I 

---------------------------------------------------------~~---------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------~-----------------

--------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------
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<...A'merican Environmental Network, Inc . .. ··-· 

Spike ~ecovery and RPD Summary Report - WATER 

Method 
Title 
Last Update 
Response via 

C:\HPCHEM\1\METHOOS\82600310.M 
AEN New Mexico GC/MS 

: Tue May 12 14:39:09 1998 
Initial Calibration 

Non-Spiked Sample: 05199801.0 

Spike 
Sample 

(RTE Integrator) 

Spike 
Duplicate Sample ---------------------------------------------------------------------------File IO : 

Sample : 
Acq Time: 

051898S3.0 
805357-01 MS 
18 May 98 7:47 pm 

051898S4.0 
805357-01 MSO 
18 May 98 8:25 pm ---------------------------------------------------------------------------

Compound Sample Spike Spike Oup Spike Oup RPO QC Limits 
Cone Added Res Res %-Rec %-Rec RPO %- Rec ---------------------------------------------------------------------------1,1-Dichloroethene 0.0 so 51 49 101 99 2 14 61-145 Benzene 0.0 so 52 51 103 102 1 11 76-127 Trichloroethene 0.0 so so 49 99 98 1 14 71-120 Toluene 0.0 so so 49 100 98 2 l3 76-l25 Chlorobenzene 0.0 so 49 48 98 9S 3 l3 7S-l30 

# - Fails Limit Check 

82600310.M Tue May 19 l4:3S:Ol 1998 



lA"merican Environmental Network, Inc. 

June 24, 1998 

Giant Refining Company 
Route 3, Box 7 
Gallup, NM 87301 

AEN I.D. 805356 

Project Name/Number: ANNUAL GW SAMPLES 

Attention: Steve Morris 

On 05/15/98, American Environmental Network (NM) Inc., (ADHS 
License No. AZ0015), received a request to analyze aqueous 
samples. The samples were analyzed with EPA methodology or 
equivalent methods. The results of these analyses and the 
quality control data, which follow each set of analyses, are 
enclosed. 

All analyses were performed by American Environmental Network 
(CT), Inc., Monroe, CT. 

If you have any questions or comments, please do not hesitate to 
~ontact us at (SOS) 344-3777. 

Kimberly D. McNeill 
Project Manager 

MR:jt 

Enclosure 

H. Mitchell 

2709-D Pan American Freeway, NE • Albuquerque, NM 87107 • (505) 344-3777 • Fax (505) 344-4413 

Ph.D. 
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COMPANY: 
ADDRESS: 

'?vlfy

/1 0 ~ IJ 

AMERICAN ENVIRONMENTAL NETWORK 
2709·0 Pan American Freeway, NE 
Albuquerque, NM 87107 

CLIENT PROJECT MANAGER: 

CHAIN OF CUSTODY SEALS 

INTACT? 

lnterlab Chain ot custoay 

RECEIVED GOOD CONDJCOLD 

RUSH SURCHARGE: ----
CLIENT DISCOUNT: 
SPECIAL CERTIFICATION REQUIRED: DYES ONO 

Pass0d Rad S~recn 

PAGE:_( OF_/_ 

1. I RELINQUISHED BY: 2. 

Signature: Time: 

Date: 

Pmled~;.L·:,., ::~~:. ·; ... •:·, ·:~ ..•. 
...... 

Con1lany: ! ·. . Jt'··:. 



r._American Environmental Network, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

01 
02 
03 

:GIANT REFINING COMPANY 
: (NONE) 
:ANNUAL GW SAMPLES 

AEN 
ID # 
805356-01 
805356-02 
805356-03 

AEN ID: 805356 
CLIENT 
DESCRIPTION 
OW-1-51398A 
OW-2-51398A 
OW-3-51398A 

---TOTALS---

DATE RECEIVED 

REPORT DATE 

MATRIX 
AQUEOUS 
AQUEOUS 
AQUEOUS 

MATRIX 
AQUEOUS 

#SAMPLES 
3 

AEN STANDARD DISPOSAL PRACTICE 

: 05/15/98 

: 06/24/98 

DATE 
COLLECTED 
05/13/98 
05/13/98 
05/13/98 

The samples from this project will be disposed of in thirty (30) days from 
the date of this report. If an extended storage period is required, please 
contact our sample control department before the scheduled disposal date. 



-<..A"merican Environmental Network 
200 Monroe Turnpike • Monroe, CI' 06468 • (203) 261-4458 • Fax (203) 268-5346 

Ms. Kim Mcneill 
AEN-NEW MEXICO 
2709-D Pan American Freeway, Ne 
Albuquerque. NM 87107 

Dear Ms. Mcneill : 

June 23. 1998 

Please find enclosed the analytical results of 3 sample(s) received at our 
laboratory on May 16. 1998. This report contains sections addressing the 
following information at a minimum: 

. sample summary 

. analytical methodology 
state certifications 

. definition of data qualifiers and terminology 

. analytical results 
chain-of-custody 

IEA Report #7098-1102A Purchase Order #805356 

Project ID: 805356 · 

Copies of this analytical report and supporting data are maintained in our files 
for a minimum of five years unless special arrangements have been made. Unless 
specifically indicated. all analytical testing was performed at this laboratory 
location and no portion of the testing was subcontracted. 

We appreciate your selection of our services and welcome any questions or sug
gestions you may have relative to this report. Please contact your customer 
service representative at (203) 261-4458 for any additional information. Thank 
you for utilizing our services: we hope you will consider us for your future 
analytical needs. 

I have reviewed and approved the enclosed data for final release. 

JCC 

Analytical Seroices For The Environment 



Case Narrative 

7098-1102A 
AEN/NEW MEXICO 

Semi-Volatile Organics - Semi-volatile organic samples were extracted and 
analyzed by capillary GC/MS using guidance provided in Methods 35108/82708. The 
instrumentation used was a Hewlett-Packard Gas Chromatograph interfaced with a 
Mass Selective Detector. 

All samples were extracted. concentrated and analyzed without any apparent 
problems. 



TABLE SV-1.0 
7098-ll02A 

AEN -NEW MEXICO 
TCL SEMI-VOLATILE ORGANICS 

All values are ug/L. 

Client Sample I.D. 

Lab Sample I.D. 
Method Blank I.D. 
Quant. Factor 

Phenol 
bi s (2...; Chl.oroethy];) E!'1£Jii~~.' \ 
2-Chlorophenol 
·1.~3'-DichiorobE!n~.ene \:.:::. :: ,·:::: ... 
1,4-Dichloroben~eri~ 

Method 
Blank 

SBLKYI 
SBLKYI 
1.00 

u 

Benzyl alcohol ::•:?:/:\·> >o::::: ;;:)::::•:::'•>:r:'\)o.o::y( 
1,2-Dichlorobenzene 

:.·2-Methylphenol. ,··:)\\::. )/,:,,,:,' ,:·:,:····:::::::.:,·.,. ,: .... : ..... , .. ,., ,. 
2,2'-oxybis(l-c.=h:le>:J=:c::>P:J=:?P~~c:!J 

.'4-Methylphenol ... · ><·· · .'< . : :, < 
N-Nitroso-di-n-prupylamine 

:Hexachloroethane:>'•\ .. : .. >•• ' ' .... ·.·· 
Nitrobenzene 
.Isophorone 
2-Nitrophenol 

:2,.4-Dimethylpherigl : .. )'' 
Benzoic acid 

OW-1-51398A 

80S3S6-0l 

98ll02A-Ol 
SBLKYI 
1.05 

u 

OW-2-51398A 

80S3S6-02 

98ll02A-02 
SBLKYI 
1.04 

u 

Aqueous 

page l of 2 

Quant. 
Limits 
with no 
Dilution 

10 
. ·. :>~(t•· .. 

10 
·.10·:· 
10 

·.·· <. \l;O 
10 

·<.10 
. 10 

·.······ ·1o 
. 10 

1:0 
10 

< . )l;Q. 

l.b 
····.' .:+.0 so 

.. bis(2- Chloroeth(:)*YJ#I;~Pl:!;c!;L~. .:/ 
2,4-Dichlorophenol 

t ··?:. :'..:1!11:: •:::.::·t::. ·{/\ .. ) !!<.···:). :.· ··rw · . 
::: 1·•1..2;/4-.:Trichlorc>hel:lt~ti.E!> Naphthalene ··· ··············· ··········· ·· 
:, .• ~.~.ChlOroaniliri;e):·• ) } / ., •.• ?:..in'::·:::::.':::•·:::::::::::::•···•·:·< 
Hexachlorobutadiene 
:4::;.:.Chloro~ 3 ~methy~p)fi.~gg!.. :> ..... , ... : 
2-Methylnaphthalene 
'HE!.Jcachlorocyclop~rita(ii;ijii~ y <•·: 
2,4,6-Trichlorophenol 

:r2 /4·,:. s •·Tr i chlorOph~#~~W):? ~:~<:~):::;(~(/\_:·\:::.=-:::::: 
2-Chloronaphthalene 
2~Nitroaniline · < > 

Dimethylphthalate 
:Acenaphthylene 
2,6-Dinitrotoluene 

.3-Nitroaniline 
Acena hthene 

Date Received 
Date Extracted 
Date Analyzed 

OS/20/98 
OS/27/98 

See Appendix for qualifier definitions 

OS/16/98 
OS/20/98 
OS/27/98 

liQ. 
10 

•·• ··:)>•:1.0 
10 

····· .· .. fg··· 
............. <:<;.,~··················'···::.:• ... · ( 10 

OS/16/98 
OS/20/98 
OS/27/98 

10 
· .. ···:so 

10 
.· .. so 

10 
.. 10 
10 

>so 
10 

Note: Compound detection limit = quantitation limit x quantitation factor 
Quant. Factor = a numerical value which takes into account any 

variation in sample weight/volume, % moisture and 
sample dilution. 



TABLE SV-1.0 
7098-1102A 

AEN-NEW MEXICO 
TCL SEMI-VOLATILE ORGANICS 

All values are ug/L. 

Client Sample I.D. 

Lab Sample I.D. 
Method Blank I.D. 
Quant. Factor 

2,4-Dinitrophenol 
.. 4""'Nitrophenol 
Dibenzofuran 

·:::2:.,:::·4:-~p:in±:tro·to.JlUe;riE.f:~:: H/<:·=:=. ~::\:\\i):;:>Ut:( 
Diethylphthalate ·· · ·· 
4-Chlorophenyl;..pheriylether \ 
Fluorene 

'!~~~~!~~~~~~~~E~~~~;;~:j,~':::, 
4 ·· 3romophenyl-pher..yl ether 

-·Hexachlorobenzene < :··· · .... ·.· 
Pentachlorophenol 
Phenanthrene · · 
Anthracene 
Carbazole .. ,,.,.,,_,, ._-.'-,·._,:,• _ < : 
Di -n-bt1ty1phthala fe 
F1uoranthene 
Pyrerie · 
Bu tylbenzylphth~J:i!i#~ , ) • )•.·:_,•\ > .,.,-•• , 
3,3'-Dichlorobenzidine 
•Benzq{alanthrac~;i:iE¥::;'}: ) • :<··,··.,.·.··.·· 

Chrysene 
bisf2-E.thylhexjl.:Jpl:i~a+#t~ < 
Di-n-octylphthalate 

.. Benzo (bl fluorantheri.e > > '' .· · ·.·· 
Benzo(k}fluoranthene 

-' Benzo {alpyrene · 
Indeno(l,2,3-cd}pyrene 
Dibenzo(a,hlanthracene</ 
Benzo ( , h i) e leri.e ·· 

Date Received 
Date Extracted 
Date Analyzed 

Method 
Blank 

SBLKYI 
SBLKYI 
1.00 

u 

OS/20/98 
OS/27/98 

See Appendix for qualifier definitions 

OW-1-51398A 

80S3S6-01 

981102A-01 
SBLKYI 
1.0S 

u 

OS/16/98 
OS/20/98 
OS/27/98 

Aqueous 

page 2 of 2 

OW-2-51398A 

80S3S6-02 
Quant. 

981102A-02 Limits 
SBLKYI with no 
1.04 Dilution 

u so 
.. •'s:o·· 

10 
. 10 

10 
10 
10 
20 
so 
10 
10 
10 
so 
10 
10 
10 

. 10 
1:0 . 

·lcf 
:1o·-· 
20 
.10 
10 
10 
10 
10 
10 

.. 10. 
10 
10 
10 

05/16/98 
05/20/98 
OS/27/98 

Note: Compound detection limit = quantitation limit x quantitation factor 
Quant. Factor = a numerical value which takes into account any 

variation in sample weight/volume, % moisture and 
sample dilution. 
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ORGANICS APPENDIX 

U - Indicates that the compound was analyzed for but not detected. 

J - Indicates that the compound was analyzed for and determined to be present 

in the sample. The mass spectrum of the compound meets the identification 

criteria of the method. The concentration listed is an estimated value, 

which is less than the specified minimum detection limit but is greater 

than zero. · 

B - This flag is used when the analyte is found in the ~lanks as well as the 

sample. It indicates possible sample contamination and warns the data 

user to use caution when applying the results of this ~nalyte. 

N - Indicates that the compound was c.nalyzed for but not requested as an 

analyte. Value will not be listed on tabular result sheet. 

S - Estimated due to surrogate outliers. 

X - Matrix spike compound . .. 
(1) - Cannot be separated. 

(2) - Decomposes to azobenzene. Measured and calibrated as azobenzene. 

A - This flag indicates that a TIC is a suspected aldol condensation product. 

E - Indicates that it exceeds calibration curve range. 

0 - This flag identifies all compounds identified in an analysis at a second

ary dilution factor. 

C - Confirmed by GC/MS. 
•. 

T - Compound present in TCLP blank. 

P - This flag is used for a pesticide/aroclor target analyte when there is a 

greater than 25 percent difference for detected concentrations between the 

two GC columns (see Form X). 



STATE CERTIFICATIONS 

In some instances it may be necessary for environmental data to be reported to a regulatory 

authority with reference to a certified laboratory. For your convenience, the laboratory 

identification numbers for the ABN-Connecticut laboratory are provided in the following table. 

Many states certify laboratories for specific parameters or tests within a category (i.e. method 

325.2 for wastewater). The information in the following table indicates the lab is certified in 

a geneml category of testing such as <{dnking water or wastewater analysis. The laboratory ~ 

should be contacted· direotly if pamm.eter-speci.fic certification info~ti.on is required. 
I 

.AEN.COililectf.CUt 
certification Summary (as of Sep.tember 1997) 

• Connecticut Depa.rtmalt of Hetlth Seni.ees 
. o·rinl:iQg W~ta, PH-o497 

w~ 

Mdnc of ScM.oes 

Musa.ehusc:tts Dc:putm~ of &viroiuneutd Protoction PotJb1eiNoo..tlottblc CT023 

vi~I.er 

New ~amp:&Irc Department of &virorimentd SctVioeS Dri1\lda: ww:r, 2528 
w~ 

Ncwletiey lkpt.rtmea.t of &vhoameatd Ptotc<:Cion Drial:ia: W~ta .. (.G.(lO 

·wi.W:WilJ:r 

CLP, Dti.al:lng Wdl:r, 

# NewYod:: . Dcputmeat ofHedh w~.~ 
10602 

Hu:udous ·Wuf/:. 
~, 

NolthCuo~ Dhifto4 ofBaviroamentd M~ w~ 
• 3SS . l 

({u:udoCJS W«Stc 
. 

Nocdt Dd::ot& _Dcputma1t ofHcdth ~ Noa-l'otibldl'otabte R-138 

Comotid&tcd Ltbora!Odes Hu::atd9us Wuf/:. 

O~ma. Deputme:tt of Eaviro~entd QtWity Genea1 Wlla ~ 9614 

Sludge 

Rhode tcltnd 

Cbea:Uttq...Noa-

[)qxt(meot oC Health Poea.blo Wlla I.Dd ·• Alr3 

-
w~ ~oCI!ooloQ 

W~· 60231 

~WuJJ; ~ 

Wat. Va.cVai&. . DtVWoa oC ~ l'ro(octioa WUf.clrd.ed 2.63 

1~w~ 

W'~ ~oCNatard~oec 
WutcnJ.ed 99S35'S710 



' .1 '.. ·}" 

\ .. _ .. 

Client: 1/G!-J JV M 

Custody Seal: present ~ 
intact I not intact 

Field C-0-~absent 

Laboratory Relinquished by 
Sample## " 

J ... z..-3 ~!L 
........ 

-- --

. 
Accepted by 

~,lJ4mk 
II 

AEN Connecticut 
Internal Chain-of-Custody 

Dale Time Reason 

~~g 1: Su ~J0A 

AENJob#: 1-0rY'·-;;old 
Airbill #: F F 
Sample #s: 0 {-c? J 

~_......' 

) 

Locations: 0 Y ---"'---=---------

Relinquished by Accepted by Date 

l• A·I7~ 

Time 

J 



CL1FNl': ; '~ . :radian: ~Pc:sticlde-PCB/ Herb._Je/ OIP Pest/ Other 
{orcle One) , . · · · • 

JOB NO(S).: . ..:...l~l D __ 2A-...;.,..,;;;._, __ 

' .. . . ;. . 
7' 

sAMI'LE m J::rdioos> 
Sasaple(s). I. D~ ··1. Time. l)igD. I 

c,>Alf/crs 
. 

oi-l?~ ~~~() S£<.lJ 

. . . . . . . 

. . 

. 
SA'MPT~OUT 

Saalpte(s) Dace Time. Code 

5 ft~lvr 
. 

/v~ I; fl. - . . 
,.. 

·~ .. } . 
A 

. 

-~ • 
. .. 

•;. 

. . 
. ·-. .. 

. . . 

Cades: sc = Screening 

Verified br: ~. c~ t 
.· , a SMnOlOO.CT 

':. 
... , ....... 

~-~ SAMl'LE lN (ExfxadioDS) ... . . I 
Sampte<sl • ·I nate I ~e .I &:p. I r.oca~ : 

zCl - -

. . . 

·: . 
. 

. . •.' . . .. -
.· . . . ... 

. . . .. (' .... '"': SA'MWnJN . 
"SCp. Dt.te: 'ltme ~tiGil Sip. 

~h~"-.¥-> t/f 1.(- ·~ . .. 
. . 

.. .. ···-. 
. ... 

. .. . . 

.. 
: . .. 

. . 

AN = Analysis ........ 

. S -~ .~v·· .~· ... ; ..... . 
Date: -~1..!:.~ ... . 

! . .. ::: . 
·,. 

· .... 
·.: 

-· .... . 

_ ..... 

\ 

\ 

. . ~. 



3C 
WATER SEMIVOLATILE SPIKE/SPIKE DUPLICATE RECOVERY SUMMARY 

( 
.. T··-b Name : IEA/ CT Contract: 

Lab Code: IEACT Case No. : 1102A SAS No.: SDG No. : A1102 

Matrix Spike - EPA Sample No.: ~S~B~L~K~Y~I~-----

SPIKE Sl1.MPLE SPIKE SPIKE QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/L) (ug/L) (ug/L) REC # REC. 

Phenol 40 0 13 32 5-112 
o~s{2-Cn~oroetny~)etner 40 0 26 65 12-158 
2-cn~oropneno~ 40 0 27 68 23-134 
1,3-D~cn~orobenzene 40 0 21 52 01-172 
1,4-D~cn~orobenzene 40 0 21 52 20-124 
Benzy~ a~co.hol 40 0 25 62 8-132 
1,2-D~chlorobenzene 40 0 23 58 32-129 
2-Metny~pneno~ 40 0 22 55 37-113 
Ols{2-Cn~oro~sopr~py~)etner 40 0 28 70 36-166 
4-Metny~pnenol 40 0 19 48 32-108 
N-N~troso-d~-n-propy~am~ne 40 0 28 70 01-230 
Hexachloroethane 40 0 19 48 40-113 
N~trobenzene 40 0 28 70 35-180 
.'(sophorone - 40 0 28 70 21-196 
-N~tropneno~ 40 0 33 82 29-182 

~,4-D~metny~pneno~ 40 0 29 72 ,, 64-238 
Benzo~c ac~d 40 0 0 0~ 01-474 
~~s{2-Chloroethoxy)methane 40 0 25 62 33-184 
2,4-D~chloropnenol 40 0 29 72 44-117 
1,2,4-Tr~cn~orooenzene 40 0 24 60 44-142 
Napntna~ene 40 0 28 70 21-133 
4-Chloroan~l~ne 40 0 37 92 01-368 
Hexacn~orooutad~ene 40 0 23 58 24-116 
4-Ch~oro-3-methylpheno~ 40 0 28 70 22-147 
2-Methylnaphthalene 40 0 26 65 36-112 
Hexachlorocyc~opentad~ene 40 0 14 35 01-74 
2,4,6-Tr~cn~oropheno~ 40 0 31 78 34-144 
2,4,5-Tr~chloropheno~ 40 0 28 70 45-129 
2-Chloronaphtna~ene 40 0 32 80 60 118 
2-N~troan~l~ne 40 0 30 75 61-138 

# Column to be used to flag recovery with an asterisk 

* Values outside of QC limits. 

Spike Recovery:~ out of =6=5 __ __ outside limits 

COMMENTS: ]3::_Q.S/CYCJ/f~ 
Q 

FORM III SV-1 



3C 
WATER SEMIVOLATILE SPIKE/SPIKE DUPLICATE R~COVERY SUMMARY 

. -·~b Name: IEA/CT 

Lab Code: IEACT Case No. : 1102A 

Contract: 

SAS No.: 

Matrix Spike- EPA Sample No.: ~S=B=L=K=Y~I~----

SPIKE SAMPLE 

SDG No. : A1102 

SPIKE SPIKE 
ADDED CONCENTRATION CONCENTRATION % 

COMPOUND (ug/L) (ug/L) 

Dimethylphthalate 40 0 
Acenapntnylene 40 0 
2,6-D1n1trotoluene 40 0 
3-N1troan111ne 40 0 
Acenapntnene 40 0 
2,4-D1n1tropnenol 40 0 
4-N1tropnenol 40 0 
D~benzoturan 40 0 
~4-D1n1trotoiuenu 40 0 
D1ethylphthalate 40 0 
4-Chlorophenyl-phenylether 40 0 
Fluorene 40 0 
4-N1troan111ne 40 0 
4,6-D1n1tro-2-m~thylphenol 40 0 

-N1trosod1pheny1am1ne {1) 40 0 
4-Bromopneeyl-pnen.y.I.etner 40 0 
Hexachlorobenzene 40 0 
Pentacnioropnenoi 40 0 
Phenanthrene 40 0 
Anthracene 40 0 
D1-n-butylphthalate 40 . 3 
Fluoranthene 40 0 
Pyrene 40 0 
Butylbenzylphthalate 40 0 
3,3'-D1chlorobenz1d1ne 40 0 
Benzo{a)anthracene 40 0 
Cg:rysene 40 0 
b~s(2-Etnylnexyi)phthalate 40 0 
D~-n-octylphtha~ate 40 0 
BenzoJb)tluoranthene 40 0 

# Column to be used to flag recovery with an asterisk 

* Values outside of QC limits. 

Spike Recovery:~JL out of ~6~5 __ __ outside limits 

COMMENTS: ~asb:i&t: 

FORM III SV-1 

(ug/L) REC # 

32 80 
29 72 
31 78 
47 118 
29 72 
28 70 
17 42 
30 75 
31 78 
31 78 
30 75 
32 80 
41 102 
36 90 
35 88 
32 80 
31 78 
30 75 
34 85 
33 82 
35 87 
35 88 
32 80 
31 78 
37 92 
33 82 
32 80 
32 80 
32 80 
32 80 

QC. 
LIMITS 

REC. 

01-112 
33-145 
50-158 
01-644 
47-145 
01-191 
01-132 
52-123 
39-139 
01-114 
25-158 
59-121 

5-194 
01-181 
11-169 
53-127 
01-152 
14-176 
54-120 
27-133 

1-118 
26-137 
52-115 
01-152 
01-262 
33-143 
17-168 

8-158 
4-146 

24-159 



3C 
WATER SEMIVOLAT~LE SPIKE/SPIKE DUPLICATE Rh~OVERY SUMMARY 

J.·· ... b Name: IEA/CT Cont:::-act: 

La.D Code: IEACT Case No. : 1102A SAS No.: SDG No. : A1102 

Matrix Spike- EPA Sample No.: ~S~B=L~K=Y=I ____ __ 

SPIKE SAMPLE SPIKE SPIKE 
ADDED CONCENTRATION CONCENTRATION % 

COMPOUND (ug/L) (ug/L) 

Benzo(k)fluoranthene 40 0 
Benzo{a)pyrene 40 0 
Inaeno{1,2,3-cd)pyrene 40 0 
D~penzo(a,h)anthracene 40 0 
Benzo(g,n,~)pery.Lene 40 0 

I -

# Column to be used to flag recovery with an asterisk 

* Values outside of QC limits. 

Spike Recovery:\,JL out of =6=5 ____ outside limits 

COMMENTS: ~ as- bJ Iff" 
FORM III SV-1 

(ug/L) REC # 

35 88 
33 82 
26 65 
22 55 
27 68 

QC. 
LIMITS 

REC. 

11-162 
17-163 
01-171 
01-227 
01-219 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



7098-1102A 
AEN-NEW MEXICO 
SAMPLE SUMMARY 

DATE DATE 
~LIENT ID LAB ID MATRIX COLLECTED RECEIVED 

305356-01 981102A-01 WATER 05/13/98 05/16/98 

305356-02 981102A-02 WATER 05/13/98 05/16/98 

305356-03 981102A-03 WATER 05/13/98 05/16/98 



:IEA-CT ANALYTICAL SUMMARY 
Page:l 

Client :ID: 805356-01, 805356-02, 805356-03 
Job Number: 7098-1102A 

Matrix is Descr ion 



/. h Analytical Technologies, Inc. 9830 S. 51 st Street Suite B-113 Phoenix, AZ. 85044 ( 602) 496-4400 

June 10, 1991 

Giant Refining Company 
Route 3, P.O. Box 7 
Gallup, NM 87301 

Project Name/Number: RFI 

Attention: Claud Rosendale 

ATI I.D. 105510 

On 05/01/91, Analytical Technologies, Inc. received a request to 

analyze aqueous sample(s). The sample(s) were analyzed with EPA 

methodology or equivalent methods. The results of these analyses 

and the quality control data, which follow each set of analyses, 

are enclosed. 

Sample OW-5 had matrix interferences for several metals (excluding 

As, Pb, K, and Mercury) analyses. These samples had to be diluted 

to be analyzed. Detection limits have been raised accordingly. 

If you have any questions or comments, please do not hesitate to 

contact us at (602) 496-44~. 

Elizabeth Proffitt 
Senior Project Manager 

of&-'~~~ 
Lorraine Davis 
QA Coordinator 

RVW:clf 
Enclosure 

Robert V. Woods 
Laboratory Manager 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 
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A Analytical Technologies, Inc. 

GCMS - RESULTS 

ATI I.D. 10551002 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

CLIENT 
PROJECT # 
PROJECT N~IE 
CLIENT I.D. 
SAMPLE MATRIX 

COMPOUNDS 

GIANT REFINING CO. 
(NONE) 
RFI 
OW-5 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

RESULTS 

04/30/91 
05/01/91 
N/A 
05/13/91 
UG/L 

1 

------------------------------------------------------------------------CARBON DISULFIDE 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
BENZENE 
2-CHLOROETHYLVINYLETHER 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 
1,4-DIOXANE 
1,2-DIBROMOETHANE (EDB) 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
TOLUENE-DB ( %) 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<10 
<2.5 

103 
104 
109 



! Analytical Technologies, Inc. 

GCMS - RESULTS 

ATI I.D. 10551002 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

COMPOUNDS 

PHENOL 

GIANT REFINING CO. 
(NONE) 
RFI 
OW-5 
AQUEOUS 

1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
4-METHLYPHENOL 
2,4-DIMETHYLPHENOL 
NAPHTHALENE 
DIMETHYLPHTHALATE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIETHYLPHTHALATE 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
BENZO(a)ANTHRACENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYLPHTHALATE 
BENZO(b)FLUORANTHENE 
BENZO (k) FLUORANTHENE 
BENZO(a)PYRENE 
DIBENZO(a,h)ANTHRACENE 
BENZENETHIOL 
DIBENZO(A,J)ACRIDINE 
7,12-DIMETHYLBENZ(a)ANTHRACENE 
INDENE 
METHYLCHRYSENE 
1-METHYLNAPHTHALENE 
3-METHYLPHENOL 
PYRIDINE 
QUINOLINE 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

RESULTS 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<25 
<25 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 * 
<5 
<5 
<5 
<5 
<5 
<5 
<25 

04/30/91 
05/01/91 
05/01/91 
05/11/91 
UG/L 

1 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



A Analytical Technologies, Inc. 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 10551001 

------------------------------------------------------------------------
COMPOUNDS RESULTS 

------------------------------------------------------------------------
SURROGATE PERCENT RECOVERIES 

NITROBENZENE-OS (%) 
2-FLUOROBIPHENYL (%) 
TERPHENYL (%) 
PHENOL-06 (%) 
2-FLUOROPHENOL (%) 
2,4,6-TRIBROMOPHENOL (%) 

42 
46 
92 
38 
51 
44 



WAT!R SAMPLES 

KE'l'ALS 

PARA&:ER UNI'!S 

Arsenic ag/1 

Barium ag/1 
Berylliua •g/1 
Cadaiua llg/1 
Cobalt !lg/1 

Chroaiua :~g/1 

Copper ag/1 
Mercury :~~g/1 

Potass:~11 :ng/1 
:lid:el mg/1 
Lead :g/1 

Antiaony mg/1 

Se1eni:::a ::~g/1 

Vanadiu:a ag/1 

Zinc ::~g/1 

~ Duplicate sasple of OV-1. 
(1) Equipment wash of OW-l. 
(2) E~ipment wash of OW-2 

WA'l'ER SAMPLES 

PARAHrnR 
pH 

UNITS 

• Duplicate sample of Oll-1. 
(1} Equipment wash of OV-1. 
(2) Equipment wash of Oi-2 

PHASE II I RFI 1991 
GIANT REFINING 

CIHIZA 

EQUIP EQUIP 

Kll-4 OlH OV-2 Oll-5 Oll-7 Oll-9 OV-10 Oll-30• WASH(ll VASH(2l 

<0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

0.024 0.128 0.497 0.085 0.067 0.044 0.081 0.130 <0.010 <0.057 

<0.005 <0.005 0.007 <0.010 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

<0.005 0.006 <0.005 <0.025 <0.005 <0.005 0.013. <0.005 <0.005 <0.005 

<0.010 <0.010 <0.010 <0.050 <0.010 <0.010 <0.010 <0.010 <O.UlO <0.010 

<0.010 <0.010 0.023 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 

0.379 0.017 0.044 <0.050 0.018 0.014 <0.010 0.019 <0.010 0.017 

<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

1.4 2.6 2.7 7.9 2.0 1.0 l.S. 2.2 <l.O <1.0 

<0.020 <0.020 <0.020 <0.10 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 

0.0002 0.008 0.026 0.0021 0.0003 0.0002 <0.0002 <0.~002 <0.002 <O.ua2 

<0.05 <0.05 <0.05 <0.25 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

<0.005 0.007 <0.010 <0.05 <0.005 0.013 0.024 0.007 <0.005 <0.005 

<0.010 0.050 0.051 <0.50 0.024 0.012 <0.,010 0.051 <0.010 <0.010 

0.038 0.033 0.063 <0.05 0.015 0.023 0.012 o.o3o 0.012 O.Cl4 

·~ 

PHASE II, RFI 1991 
GlAN'! REFINING 

CINIZA 

EQUIP EQUIP 

Mll-4 OW-l Oi-2 ov-5 OW-7 OW-9 Oll-10 Oll-30• VASH<ll WASH(2l 

8.71 8.86 8.5 6.98 8.87 8.48 8.36 8.85 5.79' 5.79 

' . 

6. 
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8270 SEJ!I -VOLATILE ORGANICS .·· '· 
EQUIP EQUIP 

KW-4 OW-l OV-2 OV-5 OW-7 OW-9 OW-10 OV-30• VASHCll VASHC2l 
PARAII£!ER URI!S 

Phenol ug/1 <5 
1,3-0ichloroben::ene ug/1 <5 
1,4-Dichloroben::ene ug/1 <5 
1,2-Dichloroben::ene ug/1 <5 
2-llethylpheno1 ug/1 <5 
4-llethylpbeno1 ug/1 <5 
2,4-Dimethy1pheno1 ug/1 <5 
Naphthalene ug/1 . <5 
Disethylphthalate ug/1 <5 
2,4-Dinitrophenol ug/1 <25 
4-Hitrophenol ug/1 <25 
Diethy1phthalate ug/1 <5 
Phenanthrene ug/1 <S 
Anthracene ug/1 <5 
Di-n-butylphtha1ate ug/1 <5 
Flouranthene ug/1 <5 
Pyrene ug/1 <5 
Butylben::y1phthalate ug/1 <5 
Benzo(alanthracene ug/1 <5 
Bis(2-ethy1hexyllphtha1ate ug/1 <5 
Chrysene ug/1 <5 
D1-n-octylphtha1ate ug/1 <5 
Bento(blf1ouranthene ug/1 <5 
Ben:o<klf1ouranthene ug/1 <5 
3en:o(alpyrene ug/1 <5 
Dibenzola,hlanthracene ug/1 <5 
Benzenethio1 ug/1 <5 
Dibenzo(a,jlacridine ug/1 <5 
7,12-Dimethy1benz(al 

Anthracene ug/1 <5 
Indene ug/1 <5 
Kethylchrysene ug/1 <5 
1-llethylnaphthalene uq/1 <5 
3-llethy1phenol ug/1 <5 
Pyridine ug/1 <5 
Quinoline ug/1 <25 

* Duplicate saaple of OV-1. 
Cll Equipment wash of OV-1. • 
(2) Equipaent wash of OW-2 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<25 
<25 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<5 
<5 
<5 
<5 
<5 
<S 

<25 

<5 <5 
<5 <5 
<5 <S 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 

<25 <25 
<25 <25 

<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5" 

<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 

<25 <25 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<25 
<25 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<5 
<5 
<5 
<5 
<5 
<5 

<25 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<25 
<25 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<S 
<5 
<5 
<5 
<5 
<5 

<5 
<5 
<5 
<5 
<5 
<5 

<25 

<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<S <5 
<5 . <5 

<25 <25 
<25 <ZS 

<5 <5 
<5 <5 
<5 <5 .... 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <S 
<5 <5 
<5 <5 
<5 <5 
<5 <5 

<5 <5 
<5 <5 
<5 <S 
<5 <5 
<5 <5 
<5 <S 

<25 <25 

<5 
<5 
<5 
<5 
<5 
{5 
<5 
<5 
<5 

<ZS 
<25 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<S 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<S 

<5 
<5 
<5 
<5 
<5 
<5 

<25 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<S 
<5 

<ZS 
<1:5 ' 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<5 
<5 
<5 
<5 
<5 
<5 

<25 

6.39 
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BORING OW-5 
SURFACE ELEVATION: 6882 FEET 

SYMBOLS DESCRIPTION 
TRIASSIC PERIOD 

l..l~ffl---l• CHIHLE FORMATION : 
\!ROliN TO REDDISH BRO\IM FINE SAND IIITIC Sot1E SilT.· AND CLAY, SOn, HIGHLY WEATHERED .. ·. 

.5 FEET: REDDISH BR~ SilTY CLAY,SOFT, H WEATHERED 

GRADES WITH GRAVEl-SIZED FRAGMENTS OF 
STONE AND LIH(STONE FROH 15 TO 25 FEET 

--f;~~i.Dl 48 FEET: SHAlE, REDO!SH BROII!I, SILTY, II!TH so.£ 
SAND, SOFT, FRESH 

GRADES WITH DC CAS I OHAL TIC I H I HTERBEOS OF 
SANDS TONE AHD ll HE STOKE FROH 55 FEET 

82 FEET: SAHOSTOHE, REDDISH BROII!I, VERY FINE-
GRAINED. INTERBEDS OF IIHITE TO GRAY FlHE 
GRAINED SAHOSTOHE, SOH£ HICA, son, FR(SH 

BORING COHPLETED AT 9l.O FEET ON 11/12/80. 

LO.G OF BORINGS 
DA-··-~· 
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nologies, Inc. 9830 S. 51st Street Suite B-113 Phoenix, AZ 85044 (602) 496-4400 

ATI I.D. 1.0551.0 

.ny 

RFI 

.Jsendale 

·.cal Technologies, Inc. received a request to 
_ole(s). The sample(s) were analyzed with EPA 
·alent methods. The results of these analyses 
:rol data, which follow each set of analyses, 

=ix interferences for several metals (excluding 
~ry) analyses. These samples had to be diluted 
:.ection limits have been raised accordingly. 

stions or comments, please do not hesitate to 
496-4400. 

/ 

ger 
Robert V. Woods 
Laboratory Manager 

Corporote Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 
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STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

R~'·hrd J unr I 9 7 l 

(A) Owner of well -------~1e.LL_Lji.LJ_..i..DID.JL:LD.¥----------- Owner's Well No. _,O"""W.._-_..._5 __ _ 

Streel or Post Office Address __ l1.0X-...L,.-JiO.IJLe......1--------------------------

Cily and Stale --~----...LU:U....LU~_nll1.----------------------------

Well was drilled under Penni! No._....,c~-:...:3u7'-=~0-'=1.~.-________ and is located in the: 

a. __ _ % __ % _NE_ % NW % of Section _ __..,_3..,.3 __ Township _ __...l~Su.NL-__ Range --=-1-'SW....__ __ N.M .r .M. 

b. Tract No. _____ of Map No.-------
of the _________________________ _ 

c. Lot No.---- of Rlock No. --------of the _____________ ___;:.__ _______ _ 

Subdivision, recorded in-------------- County. 

d. X=------ feet, Y=--------- feel, N.M. Coordinate Syslem ____________ Zone in 

the Grant. 

(B) Drilling Contractor ____ ...,Gcdaw.l_.]_..u4p..__.Du.rL..Li ..~..1_..1 w.i..un~g;.,,,_..Jlun.ur~---~---- License No. __ .lliWDu........A7~3L].__ _____ _ 

Addres$ __________ Pr_uO~~B~nux~9~6u9~1 _uG~aul_.]_..n,~pL,~NM~-o8w.7~3~0ul~----------------~-

Orilling Began 11/10/80 Completed 11/12/80 Type tools __ ...!C=!!a~b~le ____ Size of hole 10 in. 

Ele\"ation of land surface or------------- at well is 6882 ft. Total depth of weJ1 __ ~9,_,2=--___ ft. 

Completed well is IJD shallow 0 artesian. Depth to water upon completion of well __ _ll_.'--4,__ __ ft. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness Estimated Yield 

From To in Feet Description of Water-Bearing Fonnation (gallons per minute) 

82 92 52 Fine-Grained sandstone (1 

---
Section 3. RECORD OF CASING 

Diameter Pounds Threads Depth in Feet Length Type of Shoe 
Perforations 

(inches) per foot per in. Top Bottom (feet) From To __ 

4 PVC - 0 25.3 25.3 - 0 25.3 

L=. 
(Gravel pack 17.4 to 25.3 fl et) 

---

Section 4. RECORD OF MUDDING AND CEMENTING 

f='--~~.E_~ in Feet Hole Sacks Cubic Feet Method of Placement 
· From To Diameter of Mud of Cement 
---------

0 17.4 10 7.83 Poured from surface 

25.3 92 10 Cave 
--- -- --- --

--

Section 5. PLUGGING RECORD 

Plugging Contractor __ W_i_l_l_b_e~p_l_u--"g"-'g"--e_d_w_h_e_n_u_:s:_e_a_s ____ _ 

Address monitoring well is terminat~d Depth in Feet 
No. Cubic Feet 

Plugging Method Top Bottom of Cement 
Date Well Pluggeli 1 

--
Plugging approved by: 2 

3 
Slate Engineer Representative 4 

--

FOR USE OF STATE ENGINEER ONLY 
Dale Received 

Quad-------- FWL ----- FSL ___ _ 

File No. ----------------Use ________ Location No. ___________ _ 



-"I, I lull (•. l lll • lll )I\ II l 
. - ' ~ 

... ... - - --- - - . 

lkplh in Feet nlid.m•s! 
( 

--- --··· ---
in Fret 

Color and Typr of ~ .... rlial Enrountrred 
From To 

-·-·-- -------
----

0 3.5 3.5 Brown to red-brown clayey silty sands -

3.5 15 11.5 Red-brown siltv clay 
---

15 25 10 Red-brown silty clay with coarse to gravel size sands 

25 48 23 Red-brown fine sandy, silty clay 

48 55.5 7.5 Red-brown weak silty shale --
55.5 82 26.5 Red-brown silty shale with layers of coarse to gravel 

size sands 

82 92 10 Red-brown very fine grained sandstone, weak, silica, 

cementation, alternating with layers of white to gray 

fine grained sandstone, weak, silica cementation, 

composed mostly of quartz with some micas. 

-

-

--

-- - ~------ --·- -

··-

Section 7. REMARKS AND ADDITIONAL INFORMATION 

Water table difficult to determine. 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the ahove 

described hole. 

~~:i::~h~ 
- ' · ~ Project Manager 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the appropriate district offic-e 

of the Stale Engineer. All sections, except Section 5, shall be answered as completely and accurately as pPssible when any wdl is 

drilled, H'paircd or deepened. \\'hen this form is used as a pluuing record, only Section l(a) and Section 5 need be completed. 

. I 
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APPENDIX A 

WELL CLOSEOUT RECOMMENDATIONS - CTNIZA 

REFINERY 

OW-l NO 

OW-2 YES 

OW-3 YES 

OW-4 YES 

OW-5 CLOSED 

OW-7 YES 

OW-9 YES 

OW-10 YES 

OW-11 YES 

Well monitors the Sonsela at the western edge of the property. 

Well is artesian flowing. Recommend adding pressure cap. 

Weil drilled to the Sonsela (1431. backfilled with cuttings. gravel 

packed and screened from 43'-68'. Potential for communication 

between upper water bearing zone and Sonsela considered high. 

Log questionable; location of upper water bearing .zOne not 

known. 
Suspect poor logging. Location of water bearing zone not 

known. Well screened and gravel packed from 36' -67'. Believe 

water bearing :interval is a very thin zone at approximately 67' 

based on recent data. This zone may add water to otherwise dry 

sandv zones above. 
Located in the center of the land treatment unit Logs :indicate 

tltat the well is screened in the Sonsela and likely is gravel 

packed across other water bearing units above, creating the 

potential for cross contamination. Logging; questionable. 

This well was closed in 1996 after it was observed screen used in 

construction of the well was exposed at the ground surface. 

Water producing zone is not known. Screen and gravel pack 

extends 25'. It is believed that the well produces from zone on 

Cllinle plus sands above - 2 distinct zones. Zones should not be 

allowed to intermix. Located in a low water area and floods 

duri:rut rainy season. 
This well is located in the Sonsela. Gravel extends into the 

alluvial material above the sandstone. Potentially cross 

contamination can occur between Sonsela water and water in the 

alluvial materials above. The well is also located in a stancling 

water area and is subiect to flooding. 
Well appears to be sound but is located :in area subject to surface 

flooding. 
Used as the up gradient well for monitoring water coming into 

the facility. The location of the well is not truly up gradient of 

the facility. Recommend replacing this well with a well that is up 

gradient of the facility. Well is screened below the producing 

zone. Well was originally drilled to 150+feet. backfilled with 

cuttings then screened Water producihg zone can be cross 

contaminated with material below the actual moduction zone. 

Continue 
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tA"merican Environmental Network, Inc.· 

June 12, 1998 

GIANT REFINING COMPANY 
ROUTE 3 BOX 7 
GALLUP, NM 

Project Name 
Project Number 

(none) 
(none) 

Attention: STEVE MORRIS 

AEN I.D. 805378 

87301 

On 5/20/98 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 

received a request to analyze aqueous samples. The samples were analyzed 

with EPA methodology or equivalent methods. The results of these analyses and the quality 

control data, which follow each set of analyses, are enclosed. 

EPA method 8260 was performed by American Environmental Network (NM) Inc., 

Albuquerque, NM. 

All other parameters were performed by American Environmental Network (FL) Inc., 

Pensacola, FL. 

If you have any questions or comments, please do not hesitate to contact us 

at (505)344-3777. 

~ 
Kimberly D. McNeill 
Project Manager 

MR: mt 

EnClosure 

H. Mitchell Rubenstein, 
General Manager 

T09-D Pan American Freeway. :-.IE • Albuquerque, NM 8"'107 • (505) 34-1-3-:'"'7 • Fax (505) 344-4413 



Arnerican .t:.nvironn~ental Network {NM), Inc. CHA~. OF CUSTODY 
DATE£; 1- ? f?_ PAGE: _j_ OF _j_ 
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- - ~ . FAX: t.>d • ' - 0 I § 

BILLTO ~;.wf 9'~;.,1~;&. ktfl•jP- ~ 
COMPANY: t54 111 ~ I ¥-
ADDRESS: E 

PROJ NAME CERTIFICATION REQUIRED. I INM I ISOWA [)OTHER 

PO NO METHANOL PRESERVATION I l 

SHIPPED VIA. COMMENTS: FIXED FEE I I 

Dale 

.•.. r .... •---~--··· 1 ....... ~.~ IMU\ lnr • nnQ.n Pan Am~rir.an Freewav. NE. AlbuQuerQue, New Mexico 87107. (505) 344-3777. Fax (505) 344-4413 

Pnnled N,unt!. O,lh! 

Conipany. 

DISTRIBUTION: White • AEN, Canary • Original or 
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·American Environmental Network, Inc. 

TEST 
CLIENT 
PROJECT# 
PROJECT NAME 
SAMPLE 
ID# 

805378-01 

PARAMETER 

Benzene 
Toluene 
Ethylbenzene 
m&p Xylenes 
o-Xylene 

SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

GC/MS RESULTS 

:VOLATILE ORGANICS EPA METHOD 8260 
: GIANT REFINING COMPANY 
: (none) 
: (none) 

DATE 
CLIENT ID MATRIX SAMPLED 

OW-7-51898 AQUEOUS 5118/98 
DET. LIMIT UNITS 

1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1·.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 

110 
( 80- 120) 

105 
(88-110) 

101 
(86-115) 

AENI.D.: 
DATE RECEIVED: 

DATE 
EXTRACTED 

NIA 

805378 
5/20/98 

DATE OIL. 
ANALYZED FACTOR 

05121/98 



·American Em,ironmental Network, Inc. · 

CLIENT : GIANT REFINING COMPANY AENI.D. : 805378 
PROJECT# : (none) DATE RECEIVED : 5/20/98 
PROJECT NAME : (none) REPORT DATE 
AEN DATE 
ID. # CLIENT DESCRIPTION MATRIX COLLECTED 
01 OW-7-51898 AQUEOUS 5/18/98 
02 OW-10-51898 AQUEOUS 5/18/98 

Pr!nled. &1'12111 12.1lPM ConfkMnt._, Folo: 105371 XLS; COVEREP 



·American Environmental Network, Inc. 

TEST 
CLIENT 
PROJECT# 
PROJECT NAME 
SAMPLE 
ID# 

805378-01 

PARAMETER 

Benzene 
Toluene 
Ethylbenzene 
m&p Xylenes 
a-Xylene 

SURROGATE% RECOVERY 
1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

GC/MS RESULTS 

: VOLATILE ORGANICS EPA METHOD 8260 
: GIANT REFINING COMPANY 
: (none) 

: (none) 
DATE 

CLIENT ID MATRIX SAMPLED 

OW-7-51898 AQUEOUS 5/18198 

DET. LIMIT UNITS 

1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < f.o ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 

110 
(80-120) 

105 
(88-110) 

101 
(86-115) 

AENI.D.: 
DATE RECEIVED: 

DATE 
EXTRACTED 

N/A 

805378 
5/20/98 

DATE DIL. 
ANALYZED FACTOR 

05/21/98 
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CLIENT AEN-New Mexico 
MATRIX: Water 

JOB No. 823S9 

SEMIVOLATILE ORGANIC ANALYSIS RESULTS 

Units: ug/1 

Quantitation Factor ~CFl 1.00 1.00 1.00 Method 
Practical 
Quanti tat ion 

Method Blank 1.0. G4670 G4670 G4670 Limits (PQL)* 

-
Lab 1.0. SBLIC15746 82359001 82359002 

Client 1.0 METHOD BLANK 805378·01 805378-02 

OW-7-51898 OW-10-51898 

Phenol u u u lU.U 
81S(2·Chloroethyl)Ether u u u 10._0 

2·Cnloropnenol u u u 10.0 

1,5-0lchlorobenzene u u u 10.0 
l,4·DlchloroDenzene u u u lU.U 
l,G-DlcnLoro_Denzene u --. u u l_Q_._(l__ 

2-MetnvLP'lenol u u u 10.0 

2,2'-0xyb1S(1·Chloropropane) u u u 1U.U 

4-·Metnylpnenol u u u lU.U 

N·N1tros0d1·n·Prop~am1ne u u u IU.U 

Hexachloroethane u u u 10.0 

Nitrobenzene u u u lU.U 
I sopll_orone u u u 10.0 

2-N 1 tropheno_! u u u 10.U 

2.,4-0lmethYLP'lenol u u u 10.0 
81s(2-Chloroetnoxy) Methane u u u 10.U 
G,4-Dlcnloropnenol u u u lU.U 
1 ,G,4·TncnLoroDenzene u u u 1U.U 
Napntna ene u u u IU.U 
4-Chloroanlllne u u u 10._0 

HexacnlorobUtadlene u u u 10_.1) 

4-t::nloro-.S·Metnyll)nenol u u u 10.0 

G·l'letnylnapnthalene u u u 10.0 

HexacnLorocyclopentadJene u u u 10.0 
l,4,0·Trlcntoropnenol u u u 10.0 

G,4,)·Trlcnloropnenot u u u )O.U 
G·Cnloronapntnalene u u u lO.U 

_G-Nl troanu 1ne u u u )U.U 

DlmetrlyLpntllBlate u u u lU.U 
Acenaphtl'ly_lene u u u lU.O 

2,6-0lnltroto uene u u u ·~ .5·N1 troan1_!_1ne u u u j~ 

Acenal)nthene u u u ~ 
2,4-0lnltroPhenol u u u )O.U 
4-Nltropnenol lJ u )O.IJ 

*"Sample PQL (Practical Quantitation Limit)= Method PQL X QF 
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CLIENT AEN-New Mexico 
MATRIX: Water 

JOB No. 82359 

SEMIVOLATILE ORGANIC ANALYSIS RESULTS 

Units: ug/1 

Quantitation Factor (Qf) 1.00 1.00 1.00 Method 
Practical 
Quantitation 

Method Blank I.O. G4670 G4670 G4670 Limits (PQL)• 

-Lab I .D. SBLK15746 82359001 82359002 

Client I.O METHOD BLANK 805378-01 805378-02 

OW-7-51898 OW-10-51898 

Otbenzoturan u u u lU.O 

~.4-0tnttrotoluene u u u lU.U 

Otetnylpntnalate u u u 10.0 

4-Cnloropnenyl-Pnenyl Ether u u u 10.0 

F_l_uorene u u u 10.0 

4-Nt troam ltne u ·-. u u :JU.U 

4,6-0tnt tro-2-Methylpllenol u u u )U.U 

N-Nlt.rosOdtpl\_eny_l_amtne (l> u u u 10.0 

4-Bromophenyl-Phenyletner u u u 10.0 

Hexacnlorobenzene u u u 1U.U 

Pentacn~oropnenol u u u _:JlJ ._u_ 
Phenanthrene u u 2J 10.0 

Anthracene u u u lU.O 

Car~ZO_!_e u u u lU.U 

Ot-n-Butylpntnatate u u u lU.U 

Fluorantnene u u jJ lU.U 

Pyrene u u ~J lU.U 

Butylbenzylpllthalate u u u lU.U_ 

5,5' -01 cnlorobenz idt ne u u u 10.0 

Benzo(a)Antnracene u u lJ 10.0 

cnrysene u u u 10.0 

Bts(Z·!:thylnexyl)Phthalate u u u 10.0 

Ot-n·Octylpntnalate u u u lU.U 

Benzo(D)FLuorantnene _u _U 1J 10.0 

Benzo(K)Fluorantnene u u u lU.O 

_!_enzo( a) Pyrene u u u 1U.U 

lnaeno( ,.!,.)·ca)Pyrene u u u lU.U 

Olbenz(a,h)Anthracene u u u 10.0 

Benzo(g.h t)Perylene u u u 10.0 

*·sample PQL (Practical Quantitation Limit)= Method PQL X QF 



American Environmental Network, Inc. 

TEST 
CLIENT 
PROJECT# 
PROJECT NAME 
SAMPLE 
10# 

REAGENT BLANK 

PARAMETER 

1, 1-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 
m&p Xylenes 
a-Xylene 

SURROGATE% RECOVERY 
1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

GC/MS RESULTS 

: VOLATILE ORGANICS EPA METHOD 8260 
: GIANT REFINING COMPANY 
: (none) 
:(none) 

BATCH 

052198 

DET. LIMIT 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

MATRIX 

AQUEOUS 

< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 

105 
( 80- 120) 

99 
(88-110) 

94 
( 86- 115) 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

AENI.D.: 

DATE 
EXTRACTED 

N/A 

805378 

DATE OIL. 
ANALYZED FACTOR 

05/21/98 
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·American Environmental Network, Inc. 

Method 
Title 

Spike Recovery and RPD Summary Report - WATER 

C:\HPCHEM\1\METHODS\82600310.M (RTE Integrator) 
AEN New Mexico GC/MS 

Last Update 
Response vi~ 

Tue May 12 14:39:09 1998 
Initial Calibration 

Non-Spiked Sample: 

Spike 
Sample 

OS219811.D 

Spike 
Duplicate Sample 

----~----------------------------------------------------------------------
File ID : 
Sample 
Acq Time: 

OS2198S1.D 
80S377-04 MS 
21 May 98 4:S6 pm 

OS2198S2.D 
80S377-04 MS 
21 May 98 S:32 pm 

Compound Sample Spike Spike Dup Spike Dup RPD QC Limits 
Cone Added Res Res %Rec %Rec RPD ·% Rec 

---------------------------------------------------------------------------
1,1-Dichloroethene 0.0 so 48 48 97 96 1 14 61-14S 
Benzene 0.0 so so so 101 101 0 11 76-127 
Trichloroethene 0.0 so so so 101 99 1 14 71-120 
'T'oluene 0.0 so so 48 99 96 3 13 76-12S 

1lorobenzene 0.0 so 48 47 9S 94 1 13 7S-130 

# - Fails Limit Check 

82600310.M Fri May 29 12:04:59 1998 



t.A"merican Environmental Network 
628 Route 10 • Whippany, NJ 07981 • (973) 428-8181 • Fax (973) 428-5222 

REPORT TRANSMITTAL 

JUNE 10, 1998 

AEN-NEW MEXICO 

Project: GIANT REFINING COMPANY/805378 

PREPARED BY: 

AMERICAN ENVIRONMENTAL NETWORK INC. 

(CERTIFICATION NUMBER 14530) 

AEN JOB No. 20980-82359 

VOLUME 1 ofl 

Analvtical Services For The Environment 
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JUNE 10, 1998 

20980-82359 
AEN-NEW MEXICO 

2709-D PAN AMERICAN FREEWAY, N.E. 
ALBUQUERQUE , NM 87107 

ATTENTION: K.MCNEILL 

The following samples were received for analysis by AEN-NJ (Cert.#l4530). These samples were received 
on and labeled as follows: 

AEN Sample No.: Client ID: Date Received -------
82359001 805378-01 
82359002 805378-02 

DATA RELEASE AUTHORIZED BY: 

05/21198 
05/21198 

Brian W. Wood 
Director of Operations 

c..../fmerican Enuironnu:ntlzl :Vetu·o;·k 
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'.··· ., .. · 
- .... -.. · :. ~ ··• · . ..: .. 

State/ Agency Certification 
CLP Organics Contract 
Connecticut 
Maryland 
New Jersey 
New York 
North Carolina 
Pennsylvania 
Rhode Island 
West Vrrginia 
USDA Permit 
Delaware 

Last updated: 3/24/98 

oooc~ ;~ 

AEN-NJ Lab Certifications 

AEN-NJ possesses the following regulatory certifications 
and is currently certified to perform analysis in 
accordance with regulations pertaining to these 
certifications. Certificates are on file at the laboratory. 

Lab ID Number 
68050011 
PH0722 
195 
14530 
10997 
339 
68-355 
178 
258 
S-3295 Revised 
NJ323 



CHAIN OF CUSTODY 



) I AMEf. 

@ AlbuquL 

-'II ENVIRONMENTAL NETWORK 

e. New Mexico 
lnterlab l 1in of Custody DATE'~{( 8' PAGE. 

NETWORK PROJECT MANAGER: KIMBERLY D. McNEILL :i. -. · .. '; .. ::,;"i;~r~_~;;;,,..t:::,-:'c~ ,,,,_. .. ~..-J,::-;,.,;\ANA' I vs· IS REQUEST 
~~:•' ~'-~:·-!:·{~~-~-~·4;'·1.~\_.!.!~ . .:,,~~·r.~'''' '·; ' .. !:J«~~.-~":1'' 1.1 . 

COMPANY: 

ADDRESS: 
AMERICAN ENVIRONMENTAL NETWORK 

2709-0 Pan American Freeway, NE 
Albuquerque, NM 87107 

1~-,s-1 

CLIENT PROJECT MANAGER: 

Kim t-1cNeill 

SAMPLE 10 ' -. • DATE TIME ' MATRIX: .. lAB 10 
·-' 

_5<liG31&- 0' ~ ll5 lfff451 ~-'IJ/li. 

-~ 
_, CL. 

~ CL. . . 
II) .!a s j cu 
::E 

-oz Jl l1mo I ~ R,o U 
, . 
. ;·· 

. ~ ~ 

~ II) 

u J a: . 
~ ~ X u 
~ ~ f2 12 

PROJECT INFORMATION . I SAMPLE RECEIPT I SAMPLES SENT TO: 

TOTAL NUMBER OF CONTAINERS CONNECTICUT 

ILLINOIS 

i'!--II) ·e 
Q) 
.r; 
u 
ffi 
C) 

0 

~ co-
00"~-
~coo 

~ ia 
C!:JN-

0 {Jcoo - ..... 
~ I 

(/) e 
~ 

UJ 

I 0 i F5 1.0 

~ 
(.!) - -~ 

.,... .,... .!9 
[Q :s e .,... .,... 

Q) ; .,... ·~ 
M M [Q u e < <( .,... .-

Ia 

I 
..... 
~ ~ ~ e> I'd .r; 

:3 C) 0 ~ g g '0 cu Q) < 
'0 

~ ] 
::J v 

5i :s 
~ 

II) 

0 0 ;I ~ ~ 
~ II) 

:3 .!9 . e 
0 0 0 ~ ~ ~ f2 [Q u CL. CL. C) 

I'>< 
I>< 

RELINQUISHED BY: 1. I RELINQUISHED BY: 

Signature: lime: 
I 

, CHAIN OF CUSTODY SEALS m· d Name~ ....,-:eate· 

? MASSACHU$ETIS IA''H. l ldfiVlb G. 1\ rr. 
INTACT· PENSACOLA n . ..t 

Prinled Name: Dale: 

OFj_ 

In a: 
Ill z 

~ 
0 
u 
u 
0 
a: 
Ill 
CD 
:I 
~ z 

2. 

Company: 

!{§..REQUIREi?) MS MSD BLANK (_RE~IVEDGOODCONDJCOLD I I PORTLAND I IAibuquerque 1 0 

TAT: CSi.ANDARQ) RUSH! I LAB NUMBER I PHOENIX I I .. RECEIV~D BY: 1. I R~EIV»i-~Y: (LAB) ~. 

. . . · · • • .· . • . ,,, N.CAROLINA · 
. ~~;:.::":-.'·. r···. .: ..... • .. _.,:··,·· '-;: ·:. ,-,: ." X Signature: lime: 

DUEDME: --~~~-- ~~~-u~~f1-L~t~p,~~~le~d~Nam __ e_: ____ ~Oa~le-:------~~~~--~~~~~~~~ 

RUSH SURCHARGE: -----
CLIENT DISCOUNT: l---------l--jflc;;:;:;;:;:--------4:::..1o~==-l'.../..jf.l)ll...<.~'--ompany-

SPECIAL CERTIFICATION REQUIRED: 0 YES 0 NO . 
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ANALYSES 

SEMIVOLATILES 

METHODOLOGY REVIEW 

METHOD NUMBER 

SW846 3510A/8270B 
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. . . . -··· ............. _ -~-· .... ,_ ·- ~-···-·- ............... - ....... -···· 

ORGANICS ANALYSIS 
DATA AND SAMPLE QUALIFIERS 

DATA QUALIFIERS: 

oooe·J~ 

o - Indicates that the compound was analyzed for but not 
detected. 

J - This qualifier indicates an estimated concentration. This 
qualifier is used (l.) when estimating a concentration for 
tentatively identified compounds where a 1:1 response is 
assumed, (2) when the mass spectral and retention time 
data indicate the presence of a compound that meets the 
volatile and semivolatile GC/MS identification criteria, 
and the result is less than the CRQL or PQL but greater 
than zero, and (3) when the retention time data indicate 
the presence of a compound that meets the 
Pesticide/Aroclor identification criteria, and the 
result is less than the CRQL or PQL but greater than 
zero. 

B - This qualifier is used when the analyte is found in a 
method blank as well as the sampl~. It indicates possible 
sample contamination and warns the user to use caution 
when applying the results of this·analyte. 

E - Exceeds calibration curve 

A - Indicates that a tentatively identified compound is a 
suspected Aldol-condensation product. 

N - Indicates presumptive evidence of a compound. This 
qualifier is only used for tentatively identified 
compounds, where the identification is based on a mass 
spectral library search. It is applied to all 
tentatively identified compound results. For generic 
classification of a tentatively identified compound, such 
as chlorinated hydrocarbon, the N code is not used. 

D - This qualifier identifies all compounds identified in an 
analysis at a secondary dilution factor. 

P - Indicates that the quantitative·results from the two GC 
columns differed by more than 25 percent. 

SAMPLE QUALIFIERS: 

DL - Indicates that the analysis was performed at a secondary 
dilution. 

RE - Rerun - Indicates that the analysis is a reinjection or 
a reextraction and reanalysis, usually due to a failed QC 
element in the initial analysis. 
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LABORATORY CHRONICLE 



AEN, Inc. - NEW JERSEY 
SAMPLE RECEIPT VERlFICATION FORM 

CLIENT_/V~ft!L/:...._...;;. ___ DATE RECEIVED: f/ Z.t/rg 

fl OF SAMPLES -z,.. fl 0~ I ~ 
CUSTODY~/ABSENF ~OKEN TEMPERAnJREBI..ANK PRESENT: _YES~ 
COOLER TEMPIS • C),() · COOLER OUTSmE 2· 6 • C PRESERVED:.-I~EINONE 
IF OUTSIDE TEMP RAN0£7'WERE SAMPLES RECEIVED LESS TiiAN 4 HOURS ""FRoM COllECTION "l _YES_ NO 

oooe·J 3 

CHAIN OF CUSTOD~SENT PROPERLY SIGNED, DATED, TIME: _YES _NO . 
SAMPLETAGS: ~ RECEIVEDBY:DRIVER 1FSHlPPEDAIRBillPRESENT #-~~~---::::...._ __ 

CQSX.ER RADIOACT. SCREEN BELOW 0.50 uRihr YES ~FORM SAFETY OFnCER IMMED.) 

~ NO SAMPLE BOm.ES INTACT 
~_NO PROPER CONTAINERS PER ANALYSIS USED 

0 SAMPLE LABELS INTACT 
0 LABELS COMPLETE AND LEGIBLE ( ID, DATE.TIME.SIGNATURE.PRESERVAllVE) 

0 SAMPLES RECEIVED WITHIN HOLDDilG TIME ~-
0 SAMPLES PROPERLY PRESERVED 
0 NO BUBBLES PRESENT VOA WATER MATRIX _ A 

~-NO SUFFICIENT SAMPLE VOLUME RECEIVED 

___ INTIAL ___ DATE • RUSHREPORTISSUEDBY 

INTIAL DATE - pH ANALYSIS PERFORMED BY 
---INTIAL DATE - %MOISTURE PERFORMED BY 
___ INTIAL DATE • SAMPLE COMPOSITE PERFORMED BY 

NOtE AND ITEMIZE BY SAMPLE AFFECTED, DISCREPANCIES AND NONCONFORMANCES FOUND:---------

PROJECT MANAGER INFORMED OF DISCREPANCIES : ___ DilTIALS DATE ~ 

SUBCONTRACTING OF ANALYSIS REQUIRED _YES _NO SUB COC COMPLETED _YES _NO~ 
SUBCONTRACTED SAMPLES SHIPPED _ YE£ NO CARRIER USED ______ _ 

FINAL DllSPECTION 

BOTTLES CORRECTLY LABELED 
INI'E:RNAL CHAIN OF CUSTODY INITIATED 
AU. SIGNATURES AND DATES COMPLETE 

VERIFICATION FORM COMPLET!.& ACCURATE: SUPERVJSOR~~~::::::5~~~:,L 
Print name 

CI..IENT INFORMED OFDISCREPANCIESINONCONFORMANCES BYPM -=~-----DATE 
I .. 

TIME_ 

NAME CLIENT REPRESENTATIVE INFORMED-----------MEmOD: PHONE FAX_ 

CORREC~ACTIONREQUESTEDBYC~:--~-------~----------------

CORRECTINEACTIONTAKEN: _______________________________________ _ 

- .. JJECT MANAGER APPROVED VERIFlCA TION FOR.'-.! COMPLEtE : 
Print name 
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·- ""TERNAL CHAIN OF CUSTODY CHRONlC 
SAMPLE CONTROL 0000') ~ 

JOB NUMBER: ~"Z 1Sr DAT.ERECErvED: ) }J.d/(f DATE TO DISPOSE: 70'/1 f 
PLE COJ\'TROL TZCB. 

OC)I ~00-,._ -Of o, .IS~ 
/5 Jo 

~6IE mn: 
)- 21,1 g 

/~oo Ool Ol)Z -"' I 
C)J 

DAU: mg: BECEJVED BY DATE TJMt SAMfl.E !S I ~EPM'DQ:Z••7 I NiAl.YSIS 

BEl.INOUJSHEP BY pm mg: UMJ!U SitJVS DEPl.IDQI!U:TIJR!j!D 

~~----~--~------~~~----------
~ UlJHPL?SJjrn BY PATE DM& JU:CEM:P BY 

DATE llMt JU:l.INOUJSHEP 'BY 

- . ~arnples Disposed by Date: Soil Drum# Water Drum# 
- .Jther : ------- Returned to client (Client Signature) --D-ate __ _ 

~ 
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AEN, INC.- NEW JERSEY 

INTERNAL CHAlN OF CUSTODY CHRONICLE 

BNA 

JOB/CASE NUMBER: CJ 2 "3 ')'J 

I eonfirin that I have performed the analysis below following SOP quidelines: 

ANALYSIS: 

Sample No(s) 
oof,oov 

REANALYSIS: 

Sample No(s) 

PREPARATION: 

Sample No(s) 
0~1, coc..... 

Analyst lfJ~ 

Analyst Signature Date 

Date 
5-u-'?.y 

I confirm that I have reviewed all associated data for this job: 

REVIEWED BY: Signature 

;Jz;~ , 

AUTHORIZATION: 

Data Release Authorized By: 

Group~ Manager 

Consumed 
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II AEN - NEW JERSEY SIGNATURE PAGE II 

Employee Name Signature :tnitials 

REPORTS PRODUCT:tON 

Berchak, Tina 

Carman, Jennifer 

Cignarella, Christine 

Powers, Robert 

Wood, Mary 
!/ 

BOTTLE PREP \' I ,... 

Cajiao, Joaquin 

D'Achille, Al \ v~ -+-: ~ ... ~ • v -.J! ..... 
·. 1\1 VJ J(. ~. _.. 

Reynolds, Ed /JO 
Sander, James 

1/ ,~· 
j/ .?' 

SYSTEMS 

Canada, Josh ::r. c, 
PM 

Brack, Joe 

Coppola, Julianna 

Foschini, Mark 

Glenn, Dan 

Hobart, Paul PH 

ADM:tN:tSTRAT:tON / ./ A ti 
Gemma, Mike 

Nadzen, Al 

Petretti, Deana 

Williams, Kirsten 

Page l 
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II AEN - NEW JERSEY SIGNATURE PAGE II 

I Employee Name I Signature I :rnitials l 
SAMPLE CONTROL ~L -

Britton-Fedon, Wendy J. .b ,.\ ~ ,.\.(. \ \ _k"L '/ _.. LA( L 
.I L/\. All 'f l~ 

Doeffinger, John .\1M~' fr/ '· _Q ~ 
Droz, Efrain ~L ... ~-.2 ~I?) 

~ / 7 . 
~'( 

/I l -
LAB D:X:REC'I'OR 

A 

Wood, Brian Ofo,.- Jtk-/ .4?,/ 

LAB MANAGER /1 

Gorman, Kevin cff,,q~,..~ ....... L16---
~~ .. 

QA/QC MANAGER 
1"1 

I~-Y Jhrr. 'V'"- / {;r.~-..;r:e.e , rr. \ }(j:Yif 
I._ :1 /}1 

-
GC 

Carlone, John / '! -~" (.;h;; lt._ . ~ •. 't'!fi..: :J:JC. 
Herrman, Claus L :A.L f ..k? ~ 
Lena, John -~/ - -··-··~ ---f-• ~ -- -... .· ---
Manlangit, Ferdie v -~- "Z/ r -~ ---~z... . ./7 ·"2 .-, .-: 

v::::: _, . ......., 
~~ 

Scott, Gordon 
P-" J J <::~. ~~ &'OS 

Take, Lisa CX L~\. \. jC4. /io L(:f-

Waldron, Stacey ~....J~.I'J?..-1--) •t.Wo'- c... . 

0 
GC/MS VOA 

Acierno, Mark ,... - ./~ - j11./fY" ..... 

Klusey, Sylvanus 5-;1--V!l-/4'J,· £_,/,. >G-L <;:j!_ 

Mauriello, Gregg ~~ (;tv} 

Page 2 



~·,. - ........ . 

0000~3 

II AEN - NEW JERSEY SIGNATURE PAGE II 

Employee Name Signature Initials 

GC/MS SEMIVOA / /J / \ A / 

Gustavo, Mate 

Hamernick, Richard 

O'Brien, Patrick \\(~~ -
Pappas, Jerry (1\v J 
Stanton, Helen 

'J I \ 

METALS 

Goudsward, Kevin 

Chang, Grace 

Cousineau, Paul 

Lane, Lisa 

Nadzen, Tim 

Patel, Darshana J.)Jl. 
--

WET CHEMISTRY 

Bussard, Karen 

Florance, Gerard 
f': t: '). l?-1 

Foti, Lisa 

Kenneweg, John 

Piatt, Ernest 

FIELD SERVICES 

Knudsen, Troy 

Morgan, Chris 

Murad, John 

REVISED 3/23/98 

Page 3 
RPDATA\MASTER\QCS:G.?G 
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CONFORMANCE/NON-CONFORMANCE 
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Client: AEN - NEW MEXICO 

Job No: 20980-82359 

NONCONFORMANCE SUMMARY 

SEM:IVOLAT:ILES 

No problems were encountered. 

0000:.5 
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SEMIVOLATILES 
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SEMIVOLAT~LE METHOD BLANK SUMMARY 

Lab Name: ~I=E=A~-=N=J __________________ _ 

Job No. : ~8~2~3~5~9--------------------

Lab File ID: G4670 

Instrument ID: ~M~S~G ______ _ 

Matrix: (soil/water) Water 

Level: (low/med) low 

SBLK15746 

Lab Sample ID: SBLK15746 

Date Extracted:OS/21/98 

Date Analyzed: 05/22/98 

Time Analyzed: =1=0~==1=6 ____ _ 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CLIENT 
SAMPLE NO. 

805378-01 
8 053 7_8 -_02 
MW-4-3MSMS 
MW-4-3MSDMSD 
SBLK15746BS 

COMMENTS: 

page L of L 

LAB LAB TIME 
SAMPLE ID FILE ID ANALYZED 

82359001 G4678 18:17 
82359002 G4679 19:05 
82290005MS G4687 15:30 
13_2~ 9 0 0 06_r.1SD G4§_88 1_6: 18 
SBLK15746BS G4689 17:06 

... 

FORM IV SV 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

.· J..oab Name : ..:::I.::::E~A,_-.:..:N.=.J _________ _ 

Job No. : ~8~2~3~5~9 __________ __ 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 - ..., 

-9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

SBLK15746 
805378-01 
805378-02 
MW-4-3MSMS 
MW-4-3MSDMSD 
SBLK15746BS 

.!:"ageL of L 

S1 S2 S3 S4 ss S6 
(NBZ) # (FBP)# (TPH)# (PHL)# (2FP)# (TBP)# 

70 67 56 32 49 67 
91 104 66 38 59 74 
90 102 63 40 61 76 
74 89 61 32 49 105 
75 90 60 32 51 104 
72 86 59 30 47 97 

... 

QC LIMITS 
81 (NBZ) = Nitrobenzene-dS (35-114) 
S2 (FBP) = 2-Fluorobiphenyl (43-116) 
S3 (TPH) = Terphenyl-dl4 (33-141) 
84 (PHL) = Phenol-dS (10-94) 
ss (2FP) = 2-Fluorophenol (21-100) 
S6 (TBP) = 2,4,6-Tribromophenol (10-123) 

# Column to be used to flag recovery values 
* Values outside of QC limits. 
D System Monitoring Compound diluted out 

FORM II SV-1 

S7 sa TOT 
(2CP) # (DCB)# OUT 

0 
0 
0 
0 
0 
0 

I 
I 



oooo::i 

3C 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: ~I~E~A~-~N~J~------------------

Job No. : ~8~2~3~5~9---------------------

Matrix Spike - Client Sample No.: MW-4-3MS 

SPIKE SAMPLE MS MS QC. II 
ADDED CONCENTRATION CONCENTRATION % LIMITS: 

COMPOUND (ug/L) (ug/L) (ug/L) REC # REC. 

Phenol 7S 0 24 32 12-89 
2-Cn.Lo:r:opneno.L 7S 0 54 72 27-123 
1,4-D~cn.Lorooenzene 50 0 30 60 36-97 

. N-N~troso-d.~-N-Prop. < 11 5_0 0 40 80 41-116 
1,2,4-Tr~cnlorobenzene 50 0 ~6 72 39-98 
4-Cnloro-3-Methylphenol 75 0 61 81 23-97 
Acenapntnene ~0 0 46 92 46-118 
4-N~tro:Qhenol 75 0 30 40 10-80 
2,4-D~n~trotoluene so 0 !::>2 104* 24-96 
Pentachlorophenol 75 0 78 104* 9-103 
Pvrene so 0 29 58 26-127: 

SPIKE MSD MSD 
ADDED CONCENTRATION % % QC LIMITS 

COMPOUND (ug/L) (ug/L) REC # RPD # RPD REC. 

Phenol 75 24 32 0 42 12-89 
2- C_ll._lorophenol 75 55 73 1 40 27-123 
1,4-D~cnlorobenzene 50 31 62 3 28 36-97 
N-N~troso-d.~-N-Pro~.J1) so 39 78 2 38 41-116 
1,2,4-Tr~chlorobenzene so 36 72 0 28 39-98 I 

4-cn.Loro-3-MethVl:Qhenol 7S 62 83 2 42 23-91_ 
Acenaphthene 50 46 92 0 31 46-11~ 

4-N~tropnenol 75 30 40 0 50 10-80 
2,4-D~n~trotoluene so 52 104* 0 38 24-96 

Pentachlorophenol 75 78 104* 0 50 9-103 
Pvrene 50 28 56 4 31 26-127 

{1) N-Nitroso-di-n-propylamine 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits. 
~PD:O out of =1=1 ____ outside limits 
3pike Recovery:4 out of 22 outside limits 
COMMENTS: 

FORM III SV-1 



3C 
WATER SEMIVOLATILE BLANK SPIKE RECOVERY 

, Lab Name: IEA-NJ 
==~~~------------------

Job No. : ~8~2~3~5~9---------------------

Matrix Spike - Client Sample No.: SBLK15746BS 

SPIKE SAMPLE MS MS 
ADDED CONCENTRATION CONCENTRATION % 

COMPOUND (ug/L) (ug/L) (ug/L) REC 

Phenol 75 0 22 29 

2- Chlor_ophenol 75 0 52 69 

1,4-D1cglorQnenzene 50 0 26 52 

N-N1troso-d1-N-Prop. l1J 50 0 36 72 

1,2,4-Tr1chlorobenzene . 50 0 31 62 

4-C~~oro-3-MethylRhenol 75 0 58 77 

Acenaphthene so 0 44 88 

4-N1tropnenol 75 0 26 35 

2,4-D1n1trotoluene 50 0 48 96 

PentachloroRhenQl 75 0 64 85 

Pyrene so 0 27 54 

(1) N-Nitroso-di-n-propylamine 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits. 

Spike Recovery:~O ____ _ out of =1=1 __ __ outside limits 
COMMENTS: 

FORM III SV-1 

QC. 
LIMITS 

# REC. 

12-89 
27-123 
36-97 
41-11~ 
39-98 
23-97 
46-118 
10-80 
24-96 

9-103 
26-127 



5B 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Lab Name: =I~E~A~-~N~J~------------------

Job No. : ~8~2~3~5~9 ____________________ _ 

Lab File ID: GG385 DFTPP Injection Date:05/18/98 

Instrument ID: ~M=S=G~----- DFTPP Injection Time :"""0...::.9....:.:-=4~5 ___ _ 

% RELATIVE 
m/_e ION ABUNDANCE CRITERIA ABUNDANCE 

51 30.0 - 60.0% of mass 198 53.3 
68 Less than 2.0% ot mass 69 0.0 ( 0. 0) 1 
69 Mass 69 relat~ve abun~ance 59.7 
70 Less than -~·0"' of mass 69 0.0 l 0. 0) 1 

127 40 ._Q_ - 60.0% ot mass 198 45.7 
197 Less than 1.010 ot mass 198 0.0 
198 Base Peak, 10010 relat~ve a~undance 100.0 . 
199 5.0 - 9.0% ot mass 198 7.6 
275 10.0 - 30.0 of mass 198 19.7 
365 Greater than 1.010 ot mass 198 2.3 
441 Present, but less than mass 443 9.1 
442 Greater than 40.0% of mass 198 63.6 
443 17.0 - 23.010 ot mass 442. 12.2 ( 19.2)2 

1-Value is % mass 69 2.-Value is % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

CLIENT 
SAMPLE 

SSTD050 
SSTD080 
SSTDlOO 
SSTD120 
SSTD160 
SSTDOlO 

page L of L 

LAB 
NO. SAMPLE ID 

SSTDOSO 
SSTD080 
SSTDlOO 
SSTD120 
SSTD160 
SSTDOlO 

LAB DATE TIME 
FILE ID ANALYZED ANALYZED 

G4591 05/18/98 10:51 
G4592 05/18(98 11:41 
G4593 05/18/98 12:31 
G4594 05/18/98 13:21 
G4595 05_118{98 14:11 
G4596 05/18/98 15:02 

FORM V SV 



'ill 

oooo:-;4 

SB 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Lab Name: ~I~E~A~-~N~J~------------------

Job No. : ~8~2~3~5~9--------------------

Lab File ID: GG392 DFTPP Injection Date:05/22/98 

Instrument ID: ~M=S~G ______ __ DFTPP Injection Time:=0=8~==2~4 ____ _ 

% RELATIVE 

m/e ION ABUNDANCE CRITERIA ABUNDANCE 

51 30.0 - 60.0% of mass 198 56.1 

68 Less tnan 2.0~ ot mass 69 0.0 l 0. 0) 1 

69 Mass 69 relat~ve abundance 61.7 
70 Less tnan .2. 0% ot mass _§~ 0.0 ( 0.0)1 

127 40. o - 60. 9_~ o_!_ mass 19~ 48.1 
197 Less than 1.0% of mass 198 0.0 
198 Base Peak, 100~ relat~ve abundance 100 ._0 . 

199 5_. 0 - 9. a~ o_t mass 198 7.4 
275 10.0 - 30.0 of mass 198 26.1 

365 Greater than 1.0~ ot mass 198 3. 0 

441 Present, but less than mass 443 11.2 

442 Greater than 40.0~ ot mass 198 77.7 

443 17.0 - 23.0% ot mass 442. 15.6 ( 20.2)2 

1-Value is % mass 69 2-Value is % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

CLIENT 
SAMPLE NO. 

SSTD080 
SBLK15746 
805378-01 
805378-02 

page L of L 

LAB 
SAMPLE ID 

SSTD080 
SBLK15746 
82359001 
82359002 

LAB DATE TIME 
FILE ID ANALYZED ANALYZED 

G4668 05/22/98 08:41 
G4670 05/22)98 10:16 
G4678 05/22/98 18:17 
G4679 05;'22[98 19:05 

FORM V SV 



' I I ~ 

oooo:-;5 
SB 

SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 
DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Lab Name: ~I~E~A~-~N~J~------------------

Job No. : ~8~2~3~5~9~------------------

Lab File ID: GG396 DFTPP Injection Date:OS/26/98 

Instrument ID: ~M=S~G ______ __ DFTPP Injection Time:=l=2~:=3=3 ____ _ 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

51 30.0 - 60.0% of mass 198 52.6 
68 Less than 2.0% ot mass 69 0.0 ( 0.0)1 
69 ·Mass 69 reLat~ve abundance 58.9 
70 Less tnan 2.010 ot mass 69 0.4 ( 0. 6) 1 

127 40.0 - 60.0'10 ot mass 198 48.6 
197 Less than 1.010 of mass 1~8 0.0 
198 Base Pea.k, 10010 reLat~ve abundance 100.0 
199 s.o - 9.0-o ot mass 198 7.0 
275 10.0 - 30.0 ot mass 198 21.1 
365 Greater tnan 1.0-o ot mass 198 3.1 
441 Present, but Less th~n mass 443 10.1 
442 Greater than 40.0% ot mass 198 62.4 
443 17.0 - 23.0-o o~ mass 442 13.5 ( 21.7)2 

1-Value is % mass 69 2-Value is % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

CLIENT 
SAMPLE NO. 

SSTD080 
MW-4-3MSMS 
MW-4-3MSDMSD 
SBLK15746BS 

page L of L 

LAB LAB 
SAMPLE ID FILE ID 

SSTD080 G4686 
82290005MS G4687 
82290006MSD G4688 
SBLK15746BS G4689 

FORM V SV 

DATE TIME 
ANALYZED ANALYZED 

05/26/98 12:49 
05_126{98 15:30 
05/26/98 16:18 
05/26/98 17:06 



'Ill 

Data File 
Acq On 
Sample 
Mise 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\1\DATA\052298\G4670.D 
22 May 98 10:16 am 
MSG;SBLK; 
SBLK15746;B;WG15746;AQ;;;;LOW; 
May 22 10:57 1998 

C:\HPCHEM\1\METHODS\SW0518G.M 
BNA Calibration 
Fri May 22 09:23:52 1998 
Initial Calibration 

0000~~ 

Vial: 4 
Operator: aen/nj 
Inst 5970-BNA1 
Multiplr: 1. 00 

Internal Standards R.T. Qion Response Cone Units Dev(Min) 

-------------------------------------------------------------------------
1) 1,4-Dichlorobenzene-d4 9.59 152 253501 40.00 ppb 0.00 

20) Naphthalene-dB 12.76 136 989837 40.00 ppb -0.02 
35) Acenaphthene-d10 17.33 164 683367 40.00 ppb -0.03 
56) Phenanthrene-d10 21.24 188 1389539 40.00 ppb -0.02 
68) Chrysene-d12 . 28.24 240 1802840 40.00 ppb -0.04 
77) P_erylene-d12 32.49 264 1633587 40.00 ppb -0.03 
86) 1,4-Dichlorobenzene-d4B 9.59 152 253501 40.00 ppb 0.00 
88) Perylene-d12B 32.49 264 1633587 40.00 ppb -0.03 
89) Acenaphthene-d10B 17.33 164 683367 40.00 ppb -0.03 
91) 1,4-Dichlorobenzene-d4C 9.95 152 122517 40.00 ppb -0.02 
94) .Acenaphthene-d10C 17.33 164 683367 40.00 ppb -0.03 
96) Naphthalene-dec 0.00 136 0 0.00 ppb -14.23 

98) Phenanthrene-d10C 21.24 188 1389539 40.00 ppb -0.02 

System Monitoring Compounds %Recovery 

4) 2-Fluorophenol 6.54 112 195991 36.58 ppb 48.77% 

5) Phenol-d5 8.69 99 185376 24.14 ppb 32.19% 

9) 2-Chlorophenol-d4 9.03 132 363806. 53.37 ppb 71.15% 

13) 1,2-Dichlorobenzene-d4 9.95 152 122517 26.60 ppb 53.20% 

21) Nitrobenzene-d5 10.94 82 276283 35.17 ppb 70.34% 

39) 2-Fluorobiphenyl 15.58 172 519094 33.64 ppb 67.25% 

59) 2,4,6-Tribromophenol 19.40 332 234325 50.03 ppb 66.70% 

71) Terphenyl-d14 25.45 244 1159543 28.23 ppb 56.46% 

· Target Compounds Qvalue 

..;._-· 

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration 
G4670.D SWOS18G.M Fri May 22 10:58:02 1998 BNACHEM1 Page 1 
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Data File 
Acq On 
Sample 
Mise 
Quant Time: 

Method 
Title 
Last Update 
Respons·e via 

2400000 

2200CJOO 

2000000 

1800-000 

1600000 

1400000 
\ 

1200000 

1000000 

800000 

600000 

400000 

Quantitation Report 

C:\HPCHEM\1\DATA\052298\G4670.D 
22 May 98 10:16 am 
MSG;SBLK; 
SBLKl5746;B;WGl5746;AQ;;;;LOW; 
May 22 10:57 1998 

C:\HPCHEM\l\METHODS\SW0518G.M 
BNA Calibration 

Fri May 22 09:23:52 1998 
Multiple Level Calibration 

1I 

~islS 

9S n 

20I 

35I 

89 

94 

39S 59S 

56 I 

98 71S 

4S 5 

200000 

ime--> 

G4670.D SW05l8G.M Fri May 22 10:58 :·13 1998 

68I 

Vial: 
Operator: 
Inst 
Multiplr: 

88 

77I 

BNACHEM1 

4 
aen/nj 
5970-BNAl 
1. 00 

Page 2 



Data File 
Acq On 
Sample 
Mise . 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\1\DATA\052298\G4678.D 
22 May 98 18:17 pm 
MSG;; 
82359001;B;WG15746;AQ;;;;LOW; 
May 22 18:58 1998 

C:\HPCHEM\1\METHODS\SW0518G.M 
BNA Calibration 

Fri May 22 09:23:52 1998 
Initial Calibration 

0000~8 

Vial: 
Operator: 
Inst 
Multiplr: 

12 
aen/nj 
5970-BNA1 
1.00 

Internal Standards R.T. Qion Response Cone Units Dev(Min) 

------------------------------------~-------------------------------
-----

1) 1,4-Dichlorobenzene-d4 9.57 152 264017 40.00 ppb -0.02 
2U) Naphthalene-dB 12.76 136 1019255 40.00 ppb -0.02 
35) Acenaphthene-d10 17.33 164 676657 40.00 ppb -0.03 
56) Phenanthrene-dlO . 21.24 188 1372444 40.00 ppb -0.02 
68) Ghrysene-d12 28.23 240 1658722 40.00 ppb -0.06 
77) Perylene-d12 32.46 264 1512846 40.00 ppb -0.06 
86) 1,4-Dichlorobenzene-d4B 9.57 152 264017 40.00 ppb -0.02 
88) Perylene-d12B 32.46 264 1512846 40.00 ppb -0.06 
89) Acenaphthene-dlOB 17.33 164 676657 40.00 ppb -0.03 
91) 1,4-Dichlorobenzene-d4C 9.95 152 240093 40.00 ppb -0.02 

94) Acenaphthene-d10C 17.33 164 676657 40.00 ppb -0.03 

96) Naphthalene-dec 0.00 136 0 0.00 ppb -14.23 

9 8) Phenanthrene-d10C 21.24 188 1372444 40.00 ppb -0.02 

System Monitoring Compounds %Recovery 

4) 2-Fluorophenol 6.54 112 246394 44.15 ppb 58.87% 

S) Phenol-dS 8.67 99 227627 28.46 ppb 37.95% 

9) 2-Chlorophenol-d4 9.02 132 457802 64.48 ppb 85.97% 

13) 1,2-Dichlorobenzene-d4 9.95 152 240093 50.05 ppb 100.10% 

21) Nitrobenzene-d5 10.94 82 368082 45.50 ppb 91.01% 

3 9) 2-Fluorobiphenyl 15.58 172 794900 52.03 ppb 104.05% 

59) 2,4,6-Tribromophenol 19.40 332 258080 55.79 ppb 74.38% 

71) Terphenyl-d14 25.45 244 1244012 32.92 ppb 65.84% 

Target Compounds Qvalue 

tLt 
c;-~H .... "~ 

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manua1 integration 

G4678.D SW0518G.M Fri May 22 18:58:29 1998 BNACHEM1 Page 1 
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Data File 
Acq On 
Sample 
Mise : 
Quant Time: 

Method 
Title 
Last Update 
Response via 

2200000 

2000000 

Quantitation Report 

C:\HPCHEM\1\DATA\052298\G4678.D 
22 May 98 18:17 pm 
MSG;; 
82359001;B;WG15746;AQ;;;;LOW; 
May 22 18:58 1998 

C:\HPCHEM\1\METHODS\SW0518G.M 
BNA Calibration 

Fri May 22 09:23:52 1998 
Multiple Level Calibration 

71S 
1800000 56I 

1600000 

1.400000 

1200000 

1000000 

800000 

600000 
ll~7s p. 1 

8 

9C' 
400000 4S 5. 

200000 

0 
ime--> 

1. 
5.00 1.0.00 

G4678.D SW0518G.M 

20I 

35I 98 

89 

39S 
94 

l 
I ' 

15.00 

59S 

L 
I 

20.00 
I 

25.00 

Fri May 22 18:58:40 1.998 

0000~9 

68I 

' 

Vial: 
Operator: 
Inst 
Multiplr: 

88 

77I 

' 

I 
30.00 

I 
35.00 

BNACHEM1 

12 
aen/nj 
5970-BNA1 
1.00 

Page 2 



Data File 
Acq On 
Sample 
Mise 
Quant Time: 

Method 
Title 
Last Update 
Response .via 

Quantitation Report 

C:\HPCHEM\1\DATA\052298\G4679.D 
22 May 98 19:05 pm 
MSG;; 
82359002;B;WG15746;AQ;;;;LOW; 
May 26 11:12 1998 

C:\HPCHEM\1\METHODS\SW0518G.M 
BNA Calibration 
Fri May 22 09:23:52 1998 
Initial Calibration 

000030 

Vial: 
Operator: 
Inst 
Multiplr: 

13 
aen/nj 
5970-BNA1 
1.00 

Internal Standards R.T. Qion Response Cone Units Dev(Min) 

-------------------------------------------------------------------------
1) 1,4-Dichlorobenzene-d4 9.57 152 258689 40.00 ppb -0.02 

20) Naphthalene-dB 12.76 136 1010650 40.00 ppb -0.02 
35) Acenaphthene-d10 17.33 164 688585 40.00 ppb -0.03 
56) Phenanthrene-d10 . 21.24 188 1397536 40.00 ppb -0.02 
68) Chrysene-d12 28.23 240 1547848 40.00 ppb -0.05 
77) Perylene-d12 32.47 264 1880840 40.00 ppb -0.06 
86) 1,4-Dichlorobenzene-d4B 9.57 152 258689 40.00 ppb -0.02 
88) Perylene-d12B 32.47 264 1880840 40.00 ppb. -0.06 
89) Acenaphthene-d10B 17.33 164 688585 40.00 ppb -0.03 
91) 1,4-Dichlorobenzene-d4C 9.95 152 235096 40.00 ppb -0.02 
94) Acenaphthene-d10C 17.33 164 688585 40.00 ppb -0.03 
96) Naphthalene-dec 0.00 136 0 0.00 ppb -14.23 
98) Phenanthrene-d10C 21.24 188 1397536 40.00 ppb -0.02 

System Monitoring Compounds %Recovery 
4) 2-Fluorophenol 6.54 112 250910 45.89 ppb 61.19% 
5) Phenol-d5 8.67 99 237974 30.37 ppb 40.49% 
9) 2-Chlorophenol-d4 9.02 132 448891 64.53 ppb 86.03% 

13) 1,2-Dichlorobenzene-d4 9.95 152 235096 50.02 ppb 100.03% 
21) Nitrobenzene-d5 10.94 82 360196 44.91 ppb 89.82% 
39) 2-Fluorobiphenyl 15.58 172 794796 51.12 ppb 102.24% 
59) 2,4,6-Tribromophenol 19.40 332 268700 57.04 ppb 76.05% 
71) Terphenyl-d14 25.46 244 1110619 31.49 ppb 62.99% 

Target Compounds Qvalue 
64) Phenanthrene 21.29 178 52963 1.81 ppb 96 
67) Fluoranthene 24.42 202 126145 3.42 ppb 82 
70) Pyrene 25.03 202 100030 1.97 ppb 86 
73) Benzo[a]anthracene 28.20 228 56912 1.16 ppb 86 
79) Benzo[b]fluoranthene 31.17 252 54481 1. 23 ppb m 91 

VIr 
~., L G-~ " 

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration 
G4679.D SW0518G.M Tue May 26 11:12:37 1998 BNACHEM1 Page 1 
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Data File 
Acq On 
Sample 
Mise 
Quant Time: 

Method 
Title 
Last Update 
Response via 

2200000 

2000000 

1800000 

1600000 

1400000 

1200000 

1000000 

800000 

600000 

Quantitation Report 

C:\HPCHEM\1\DATA\052298\G4679.D 
22 May 98 19:05. pm 
MSG;; 
82359002;B;WG15746;AQ;;;;LOW; 
May 26 11:12 1998 

C:\HPCHEM\1\METHODS\SW0518G.M 
BNA Calibration 

Fri May 22 09:23:52 1998 
Multiple Level Calibration 

64 
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98 

35I 
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G4679.D SW0518G.M Tue May 26 11:12:49 1998 

6 I 

7~ 

l 

000031 

Vial: 
Operator: 
Inst 
Multiplr: 

88 

77I 

I 
I 

79 
~ .~ 

13 
aen/nj 
5970-BNA1 
1. 00 

I 
30.00 

I 
35.00 

BNACHEM1 Page 2 



~~!''d h Ana lyti co IT ec h no log i es, In c. 

March 21, 1996 

Giant Refining Co. 
Route 3, Box 7 
Gallup, NM 87301 

2 709-D Pan American Freeway, ~JE Albuquerque, NM 8 71 07 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 602315 

Project Name/Number: OCD-RE-PERMIT RE-PERMIT SAMP. 

Attention: Edward Horst 

On 02/08/96, Analytical Technologies, of New Mexico Inc., (ADHS 
License No. AZ0015), received a request to analyze aqueous 
samples. The samples were analyzed with EPA methodology or 
equivalent methods. The results of these analyses and the 
quality control data, which follow each set of analyses, are 
enclosed. 

The bromide results contained in this report were analyzed within 
EPA method 300.0 holding and met method criteria; however, it did 

not meet American Environmental Network (AZ), Inc. criteria (the 
closing CCV was low). The samples were reanalyzed as follows: 

Sample Result (mg[L) Date of Analysis 

602315-01 <0.3 
~ ovJq 

03/05/96 

602315-02 0.6 03/08/96 

602315-03 <6 03/06/96 

602315-04 0.7 03/06/96 

The result of the original analysis are considered valid because 

they met method criteria. 

EPA method 601/602 analyses were performed by American 
Environmental Network (NM) Inc., (formerly Analytical 
Technologies, Inc), Albuquerque, NM. 

EPA method 300.0 (Bromide) and 200.7/6010 (Silica) analyses were 

performed by American Environmental Network (AZ), Inc., (formerly 

Analytical Technologies, Inc) I 9830 s. 51st street, Suite B-113, 

Phoenix, AZ. 

EPA method 6010 and 8240 analyses were performed by Analytical 

Technologies, Inc., 225 Commerce Drive, Fort Collins, co. 
Corporate Offices: 5550 ivlorehcuse Drive San Diego, CA 92121 (619) 458-9141 



({};;: Jk AnalyticaiTechnologies,lnc. 

All other analyses were performed by American Environmental Network (FL) Inc., (formerly Analyti6al Technologies, Inc), 11 East Olive Road, Pensacola, FL. 

EPA method 610 analyses were cancelled on 02/08/96 for sample "012996-01" per Ed Horst. 

If you have any questions or comments, please do not hesitate to contact us at (505) 344-3777. 

Kimberly D. McNeill 
Project Manager 
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db, Analytica!Technologies,lnc. 

CLIENT 
PROJECT # 
PROJECT NAME 

01 
02 
03 
04 

:GIANT REFINING CO. DATE RECEIVED 
:RE-PERMIT SAMP. 
:OCD-RE-PERMIT REPORT DATE 

ATI ID: 602315 

ATI CLIENT 
ID # DESCRIPTION 

602315-01 o2o795-o1 ow-l ""L 
602315-02 012996-01 Ql,.V-q 
602315-03 020696-01 ~ ())- ti-/ 
602315-04 o 2 o 19 6-0 loo-oJ-10 

---TOTALS---

MATRIX 
.AQUEOUS 

#SAMPLES 
4 

MATRIX 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

ATI STANDARD DISPOSAL PRACTICE 

: 02/08/96 

: 03/21/96 

DATE 
COLLECTED 

02/07/96 
01/29/96 
02/06/96 
02/01/96 

The samples from this project will be disposed of in thirty (30) days from 
the date of this report. If an extended storage period is required, please 
contact our sample control department before the scheduled disposal date. 
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..-.;;;..-;:..., )' ;;w~~~' @ Analytica/Technologies,lnc. 

.Z\.ccession: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

Client ID: 

602315-01 
602315-02 
602315-03 
602315-04 

"FINAL REPORT FORMAT - MULTIPLE" 

602264 
ANALYTICAL TECHNOLOGIES, INC. 
602315 
GIANT 
OCD-RE-PERMIT 
TOTAL ALKALINITY 

Lab Matrix: 
ID: 

001 WATER 
002 WATER 
003 WATER 
004 WATER 

Date/Time 
Sampled: 

02-FEB-96 1103 
29-JAN-96 1420 
06-FEB-96 1512 
01-FEB-96 1032 

Date 
Received: 

0 9- FEB- 95 
09-FEB~95 
09-FEB-95 
09-FEB-95 
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A AnalyticaiTechnologies,lnc. 

DATE: 03-21-96 

ION BALANCE 

A Tl ACCESSION NUMBER: 602315-02 
(ow-q) SAMPLE IDENTIFICATION: 012996-01 

CLIENT: GIANT 

ANIONS RESULT FACTOR TOTAL 
MG/L ME/L 

ALKALINITY 
(AS CAC03) 440.000 0.02000 8.80000 

CHLORIDE 220.000 0.02821 6.20620 
FLUORIDE 0.600 0.05264 0.03158 
NITRATE AS N NA 0.01613 0.00000 SULFATE 130.000 0.02082 2.70660 

TOTAL ANIONS 17.74438 

CATIONS RESULT FACTOR TOTAL 

ALUMINUM <0.2 0.11119 0.00000 
CALCIUM 16.000 0.04990 0.7984 
POTASSIUM <1.0 0.02558 0.00000 
MAGNESIUM 2.000 0.08229 0.16458 
SODIUM 370.000 0.04350 16.09500 
COPPER <0.010 0.03147 0.00000 
IRON <0.1 0.05372 0.00000 
MANGANESE <0.010 0.03640 0.00000 
ZINC <0.02 0.03059 0.00000 

TOTAL CATIONS 17.05798 

%RPD (<10%) 3.94 

TOTAL ANION SICA TIONS (CALCULATED) 1002.600 
TOTAL DISSOLVED SOLIDS (ANALYZED) 1000 %RPD (<15%) 0.26 ELECTRICAL COND. 1800 TDS/EC RATIO 

(0.65+/-0.1) 0.55556 



A Analytica/Technologies,lnc GENERAL CHEMISTRY RESULTS 

ATI I.D. : 602666 
CLIENT AMERICAN ENV. NETWORK OF NM, INC. DATE RECEIVED 02/09/96 PROJECT # : 602315 

~~~~~==-~~~-:-~=~~~~~:~~~:-------------------~----~~~~~=-~~=~---:-~:!~:!:~ PARAMETER UNITS 01 02 03 04 
-------------------------~---------------------------------------------------BROMIDE (EPA 300.0) MG/L <0.3 0.6 <6 0.7 

V!._w-12) (ow-c1) (_ 0 t.V-1 '0 c (!) !.1) -~ 
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~~~ db, Analytica!Technologies,lnc. 

Accession Number: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

Client Sample Id: 

602315-01 

{J (.)) -,.2_ 

602315-02 

(!)UJ-q 

602315-03 

602315-04 

"Method Report Summary" 

602264 
ANALYTICAL TECHNOLOGIES, INC. 
602315 
GIANT 
OCD-RE-PERMIT 
TOTAL ALKALINITY 

Parameter: 

ALKALINITY, TOTAL (2320B) 
PH (150.1) 
BICARBONATE, CAC03 (23303) 
CARBONATE, CAC03 (23308) 
HYDROXIDE (2330B) AS CAC03 

ALKALINITY, TOTAL (23208) 
PH (150.1) 
BICARBONATE, CAC03 (2330B) 
C.~BONATE, CAC03 (2330B) 
CARBON DIOXIDE, FREE AS CAC03 

· .~KALINITY, TOTAL (2320B) 
PH (150.1) 
8IC.~BONATE, CAC03 (23308) 
CARBONATE, CAC03 (2330B) 
CARBON DIOXIDE, FREE AS CAC03 

.~KALINITY, TOTAL (2320B) 
PH (150.1) 
BICARBONATE, CAC03 (23303) 
CARBONATE, CAC03 (2330B) 
CARBON DIOXIDE, FREE AS CAC03 

/i I 

/} l 

Unit: Result: 

MG/L 360 
UNITS 9.5 
MG/L 280 
MG/L 82 
MG/L 2 

MG/L 440 
UNITS 7.7 
MG/L 440 
MG/L 2 
MG/L 17 

MG/L 630 
UNITS 7.3 
MG/L 630 
MG/L 1 
MG/L 63 

MG/L 450 
UNITS 7.6 
MG/L 450 
MG/L 2 
MG/L 23 
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(\f)\~, A AnalyticaiTe<:hnologies,lnc. 

Accession: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

Client ID: 

602315-01 
602315-02 
602315-03 
602315-04 

"FINAL REPORT FORMAT - MULTIPLE" 

602264 
&~ALYTIC~~ TECHNOLOGIES, INC. 
602315 
GIANT 
OCD-RE-PERMIT 
Group of Single Wetchem 

Lab Matrix: 
ID: 

001 WATER 
002 WATER 
003 WATER 
004 WATER 

Date/Time Date 
Sampled: Received: 

02-FEB-96 1103 09-FEB-96 
29-JAN- 96 1420 09-FEB-96 
06-FEB-96 1512 09-FEB-96 
01-FEB-96 1032 09-FEB-96 
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A Analytica/Technologies,lnc. 

"Method Report Summary" 

Accession Number: 602264 
Client: ANALYTICAL TECHNOLOGIES, INC. Project Number: 602315 
Project Name: GIANT 
Project Location: OCD-RE-PERMIT Test: Group of Single Wetchem 
Client Sample Id: Parameter: Unit: Result: 
602315-01 CHLORIDE (325. 3) MG/L 22 lP UJv 1'2- CONDUCTIVITY (120 .1) UMH/CM 1100 FLUORIDE (340. 2) MG/L 0.8 PH ( 150 .1) UNITS 9.5 SULFATE (375. 4) MG/L 180 TOTAL DISSOLVED SOLIDS ( 160 .1) MG/L 690 

602315-02 CHLORIDE (325. 3) MG/L 220 
vw-~ CONDUCTIVITY (120 .1) UMH/CM 1800 FLUORIDE (340. 2) MG/L 0.6 PH (150 .1) UNITS 7.7 SULFATE (375. 4) MG/L 130 TOTAL DISSOLVED SOLIDS (160 .1) MG/L 1000 

602315-03 CHLORIDE (325. 3) MG/L 190 
ow-tV CONDUCTIVITY (120 .1) UMH/CM 1800 FLUORIDE (340. 2) MG/L 0.5 PH (150.1) UNITS 7.3 SULFATE (375.4) MG/L 27 TOTAL DISSOLVED SOLIDS (160 .1) MG/L 1000 

602315-04 CHLORIDE (325. 3) MG/L 200 CONDUCTIVITY ( 120 .1) UMH/CM 1900 &w-ID FLUORIDE (340. 2) MG/L 0.5 PH (150 .1) UNITS 7.6 SULFATE (375. 4) MG/L 180 TOTAL DISSOLVED SOLIDS (160 .1) MG/L 1100 



4 AnalyticaiTechnologies,lnc. 
METALS RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

AMERICAN ENV. NETWORK OF NM, INC. 
602315 
OCD-RE-PERMIT 

PARAMETER UNITS 01 02 

SILICA (EPA 200.7/6010) MG/L 40.2 9. 8 

C) u) -1:2.. 

ATI I.D. : 602666 

DATE RECEIVED 

REPORT DATE 

03 04 

13.0 9. 8 

02/09/96 

03/21/96 
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'·'"-1 
) 

Accession: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

Client Id: 

602315-01 
602315-02 
602315-03 
602315-04 

"FINJl..L REPORT FORMAT - MULTIPLE" 

602264 
ANALYTIC.~ TECHNOLOGIES, INC. 
602315 
GIANT 
OCD-RE-PERMIT 
Group of Single Metals 

Lab Matrix: 
Id: 

001 WATER 
002 !--lATER 
003 WATER 
004 W.Z\TER 

Date/Time Date 
Sampled: Received: 

02-FEB-96 1103 0 9- FEB- 96 
29-JAN-96 1420 09-FEB-96 
06-FEB-96 1512 09-FEB-96 
01-FEB-96 1032 09-FEB-96 
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(~n[~) A AnalyticaiTechnologies,lnc. 

"Method Report Summary" 

Accession Number: 602264 
Client: ANALYTICAL TECHNOLOGIES, INC. Project Number: 602315 
Project Name: GIANT 
Project Location: OCD-RE-PERMIT 
Test: Group of Single Metals 

Client Sample Id: Parameter: Unit: Result: 

602315-01 CALCIUM (200. 7) MG/L 3 Q1.,U- i':2_ MAGNESIUM (200. 7) MG/L 0.2 SODIUM (200. 7) MG/L 220 SILICA MG/L 39 

602315-02 CALCIUM (200. 7) MG/L 17 
Qi...U'--" q MAGNESIUM (200. 7) MG/L 2.1 SODIUM (200. 7) MG/L 360 SILICA MG/L 9.6 

602315-03 CALCIUM (200. 7) MG/L 43 
i!.)t.A..J -ll( MAGNESIUM (200. 7) MG/L 12 SODIUM (200. 7) MG/L 340 SILICA MG/L 13 

602315-04 Cl\LCIUM (200. 7) MG/L 23 MAGNESIUM (200. 7) MG/L 3.0 Ot.U~ ID SODIUM (200. 7) MG/L 380 SILICA MG/L 9.7 
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TOTAL METALS 
/G~'; A Analytica!Technologies,lnc. 

Lab Name: Analytical Technologies of Colorado, Inc. 
Client Name: ATI- NM 
Client Project ID: OCD Re-Perrnit -- 602315 
Lab Sample ID: 96-02-072-02 

Sample Matrix: Aqueous 

Modified 
A.nalyte Method 

Aluminum 6010 
Antimony 6010 
Arsenic 6010 
Barium 6010 

Beryllium 6010 
Boron 6010 
Cadmium 6010 
Calcium 6010 
Chromium 6010 
Cobalt 6010 
Copper 6010 
Iron 6010 
Lead 6010 
Magnesium 6010 
Manganese 6010 
Molybdenum 6010 
Nickel 6010 
Potassium 6010 
Selenium 6010 
Silicon 6010 
Silver ' 6010 
Sodium 6010 

Thallium 6010 
Vanadium 6010 
Zinc 6010 

ND =Not Detected 

Concentration 
mg/L 

ND 
ND 
ND 
ND 
ND 
0.5 
ND 
16 

ND 
ND 
ND 
ND 
ND 

2 
ND 
0.01 
ND 
ND 

0.006 
4.4 
ND . 
370 

ND 
ND 
ND 

Sample ID 

012996 - 01 

Date Collected: 01/29/96 
Prep Date: 02/13/96 
Date Analyzed: 02/13,14/96 

Detection Limit 
mg/L 

0.2 
0.02 
0.01 
0.1 

0.005 
0.1 

0.005 
1 

0.01 
0.01 
0.01 
0.1 

0.003 
1 

0.01 
0.01 
0.02 

I 
0.005 
0.05 
0.01 

1 

0.01 

0.01 
0.02 
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--dh AnalyticaiTechnologies,lnc. 
GAS CHROMATOGRAPHY RESULTS 

TEST : PURGEABLE HALOCARBONS/AROMATICS (EPA 601/602) 
CLIENT 
PROJECT # 
PROJECT NAME 

GIANT REFINING CO. ATI I.D.: 602315 
RE-PERMIT SAMP. 
OCD-RE-PERMIT 

SAMPLE 
ID. # CLIENT I.D. 
01 020796-01 
02 012996-01 
03 020696-01 
PARAMETER 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DIBROMOETHANE (EDB) 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE (EDC) 
1,1-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYL-t-BUTYL ETHER 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

SURROGATES: 
BROMOCHLOROMETHANE (%) 
TRIFLUOROTOLUENE (%) 

MATRIX 
AQUEOUS 
AQUEOUS 
AQUEOUS 

DATE 
SAMPLED 
02/07/96 
01/29/96 
02/06/96 

UNITS 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

·UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

DATE 
EXTRACTED 

NA 
NA 
NA 

01 

<0.5 
<0.2 
<0.5 
<1. 0 
<0.2 
<0.5 
<0.5 
<0.5 
<1. 0 
<0.2 
<0.2 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.2 
<0.2 
<1. 0 
<0.2 
<0.2 
<0.2 
<0.5 
<2.5 
<2.0 
<0.2 
<0.5 
<0.5 
<1. 0 
<0.2 
<0.3 
<0.2 
<0.5 
<0.5 

111 
108 

DATE 
ANALYZED 
02/08/96 
02/08/96 
02/08/96 

02 

<0.5 
<0.2 
<0.5 
<1.0 
<0.2 
<0.5 
<0.5 
<0.5 
<1. 0 
<0.2 
<0.2 
<0.5 
<0.5 
<0.5 
<0.3 
<0.5 
<0.2 
<0.2 
<1.0 
<0.2 
<0.2 
<0.2 
<0.5 
<2.5 
<2.0 
<0.2 
<0.5 
<0.5 
<1.0 
<0.2 
<0.3 
<0.2 
<0.5 
<0.5 

104 
97 

DIL. 
FACTOR 

1 
1 
1 

03 

25 
<0.2 
<0.5 
<1.0 
<0.2 
<0.5 
<0.5 
<0.5 
<1. 0 
<0.2 
<0.2 
<0.5 
<0.5 
<0.5 
<0.3 
3.4 

<0.2 
<0.2 
<1. 0 

0.2 
<0.2 
<0.2 
2.8 

<2.5 
<2.0 
<0.2 
<0.5 
<0.5 
<1. 0 
<0.2 
<0.3 

'<0. 2 
<0.5 
1.7 

101 
109 

--
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<.A"merican Environmental Network, Inc. · 

June 12, 1998 

GIANT REFINING COMPANY 
ROUTE 3 BOX 7 
GALLUP, NM 

Project Name 
Project Number 

(none) 
(none) 

Attention: STEVE MORRIS 

AEN 1.0. 805378 

fJtu ;o 

87301 

On 5/20/98 American Environmental Network (NM), Inc. (ADHS license No. AZ0015), 

received a request to analyze aqueous samples. The samples were analyzed 

with EPA methodology or equivalent methods. The results of these analyses and the quality 

control data, which follow each set of analyses, are enclosed. 

EPA method 8260 was performed by American Environmental Network (NM) Inc., 

Albuquerque, NM. 

All other parameters were performed by American Environmental Network (FL) Inc., 

Pensacola, FL. 

If you have any questions or comments, please do not hesitate to contact us 

at (505)344-3777. 

"W1i 
Kimberly D. McNeill 
Project Manager General Manager 

MR: mt 

EnClosure 

2':'09-D Pan American Freeway. ~E • Albuquerque, NM 8" 107 • (505) 34-1-3 -:'":'7 • Fax (SO'S) 344--1413 
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·American En~'ironmental Network, Inc. · 

CLIENT : GIANT REFINING COMPANY AENI.D. : 805378 
PROJECT# : (none) DATE RECEIVED : 5/20/98 
PROJECT NAME : (none) REPORT DATE 
AEN DATE 
10. # CLIENT DESCRIPTION MATRIX COLLECTED 
01 OW-7-51898 AQUEOUS 5/18/98 
02 OW-10-51898 AQUEOUS 5/18/98 

·····. 

Prtnled. IIU/N t:t·1l PM Conftdantiat File: 1115371 XLS; COVEAEP 



·American Environmental Network, Inc. 

TEST 
CLIENT 
PROJECT# 
PROJECT NAME 
SAMPLE 
10# 

805378-02 

PARAMETER 

Benzene 
Toluene 
Ethylbenzene 
m&p Xylenes 
o-Xylene 

SURROGATE% RECOVERY 
1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

GC/MS RESULTS 

:VOLATILE ORGANICS EPA METHOD 8260 
: GIANT REFINING COMPANY 
:(none) 
: (none) 

DATE 
CLIENT 10 MATRIX SAMPLED 

OW-10-51898 AQUEOUS 5118/98 

DET. LIMIT UNITS 

1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < "1.0 ug/L 
1.0 < 1.0 ug/L 
1.0 < 1.0 ug/L 

109 
( 80. 120) 

104 
(88-110) 

103 
(86-115) 

AENI.D.: 
DATE RECEIVED: 

DATE 
EXTRACTED 

N/A 

805378 
5/20/98 

DATE OIL. 
ANALYZED FACTOR 

05/21/98 
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oooo.:, 

CLIENT AEN-New Mexico 
MATRIX: Water 

JOB No . : .::::.8~2.=.3 .=.5·.=.9 ____ _ 

SEMIVOLATILE ORGANIC ANALYSIS RESULTS 

Units: ug/1 

Quantitation Factor (QF) 1.00 1 .oo 1.00 Method 
Practical 
Quanti tat ion 

Method Blank I.D. G4670 G4670 G4670 Limits CPQL )* 

-Lab I .D. SBLIC15746 82359001 82359002 

Client I .D METHOD BLANK 805378-01 805378-02 

OW-7-51898 OW-10-51898 

Phenol U- u u 10.0 

B1s(2-Chloroethyl )Ether u u u 10.0 

.c.-Chloropnenol u u u lU.U 

,j-01chlorobenzene u u u 10.0 

1,4-Dichlorocenzene u u u 10.0 

_1,<!-D1cnlorocenzene u --- u u 10.0 

~-MetnYUXIetiO u u lU~U_ 

2,2'·0xyb1s(1-Cnloropropane) u u u l_D_.,_Q__ 

4-Methylphenol u u u 10.0 

N·N1trosod1·n·Propylam1ne u u u 10.0 

Hexa~Loroetnane u u u lU.U 

N1trocenzene u u u 10_._()_ 

lsopllorone u u u 10.0 

-N1tropnenol u u u lU.U 

,4· unetnytpnenol u u u lU.U 

1 sc.::-cn_L_oroetnoxy) Methane u u u lU.U 

,4·0 1Chl01"0PI1 enOL u u u lU._U 

', t:,4·Tr1 chlorobenzene u u u 10_._()_ 

Napntnatene u u u 10.0 

4-Chloroanl_! 1ne u u u lO.U 

Hexacn 1 orocutaC2_1 ene u u u lU.U 

4-Chloro·.)·,.etny,,pnenol_ u u u 1u·.u 

<::-Metnylnapl1 thalene u u u lU.U 

Hexacntoroc-, clopentaatene u u u lU."' 

t,4,b•Tr1Chl orOQI'teno u u u lU. 

_ <::,4 ,)·Trtcl\l orophenol u u u )U. 

_c:-cntoronapntnalene u u u ltJ· 

_c:·NI troan111ne u u u i(J. 

JHmetnyq:llltnatate _I.J_ u _\J_ 10.0 

Acenapntnytene u u u ~ 

_c:~~-lnltrotoLuene u u u 10.0 

_.l·N 1 troan111 ne u u u ~ 

Acenapntnene u u u IO.u 

_;:,4-D 1 n1 tropnenoL u u u )Q.U 

4·Nttropnenot u u )U~ 

*'Sample PQL (Practical Quantitation Limit)= Method PQL X QF 
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0000::.3 

CLIENT AEN-New Mexico 

JOB No. 82359 

Quantitation Factor CQF) 

Method Blank !.D. 

Lab l.D. 

Client I.D 

Dtbenzoturan 
~.4-Dtnttrotoluene 

Dtethylp/lthalate 
4·Cttloropllenyl·Pnenyl Ether 
Fluorene 
~-Nt troam L_tne 
4,6-Dlnl tro-2-Metnylpllenol 
N.·Nt t.rosocu pnenylaanne ( 1 > 

_l+_·Bromopnenyl·Pnenyletner 
Hexacn1orooenzene 
Pentacttlorop/lenol 
.-nenantnrene 
Anthracene 
Carcazole 
Dt·n·Butylpl!thalate 
r•uar-antnene-
Pyrene 
utylcenzytpntnalate 
. .3'-Dtcnl oroDenZtdtne 
enzo(a)Anthracene 

l:l!rysene 
BtsC2·Et 'Lnexyt)Pn~nalate 
Dt·n·Oct Lpllthalate 
Benzo(b) uorantnene 
Benzo(IC) uorantnene 
BenzoCa>"Yren& 
lnaeno(l ,2,j·cd)Pyrene 
Dtcenz(a,h)Antnracene 
Benzo(g,n t)Perylene 

MATRIX: Water 

SEMIVOLATILE ORGANIC ANALYSIS RESULTS 

Units: ug/1 

Method 
Practical 

1------+-------~------;-------;--------l Quantitation 
1.00 1.00 1.00 

G4670 G4670 G4670 Limits (PQL )* 

SBLK15746 82359001 82359002 

METHOD BLANK 805378·01 805378-02 

OW-7-51898 OW-10-51898 

u u u _10.0_ 
u u u 10.0 
u u u 10.0 
u u u 10.0 

u u u lU.U 

u u u )U.U 

u u u 50.0 
u u lU.U 

u u u lU.U 
u u u lU._U_ 

u u u 50.0 
u u 2J 10.0 

u u u lU.O 

u u u lO_._(l_ 

u u u lO_._(l_ 

u u .3J 10.0 

u u 2J l_{)_._(l_ 

u u u 10.0 

u u u 10.0 

u u lJ lO.U 

u u u lU.U 

u u u lU.U 

u u u lU.O 

u u lJ 10.0 

u u u lO.U 

u u u lU.U 

u u u 10.0 

u u u lU.O 

u u u lO.U 

*·sample PQL (Practical Quantitation Limit)= Method PQL X QF 
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·.American Environmental Network, Inc. 

TEST 
CLIENT 
PROJECT# 

PROJECT NAME 
SAMPLE 
ID# 

REAGENT BLANK 

PARAMETER 

1,1-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 
m&p Xylenes 
o-Xylene 

SURROGATE% RECOVERY 
1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

GC/MS RESULTS 

: VOLATILE ORGANICS EPA METHOD 8260 
: GIANT REFINING COMPANY 
: (none) 
: (none) 

BATCH 

052198 

DET. LIMIT 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

MATRIX 

AQUEOUS 

< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 
< 1.0 

105 
( 80. 120) 

99 
(88-110) 

94 
(86-115) 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

AEN J.D. : 805378 

DATE DATE DIL. 
EXTRACTED ANALYZED FACTOR 

N/A 05/21/98 



·American Environmental Network, Inc. 

Method 
Title 

Spike Recovery and RPD Summary Report - WATER 

C:\HPCHEM\1\METHODS\82600310.M (RTE Integrator) 
AEN New Mexico GC/MS 

Last Update 
Response vi~ 

Tue May 12 14:39:09 1998 
Initial Calibration 

Non-Spiked Sample: 

Spike 
Sample 

OS219811.D 

Spike 
Duplicate Sample 

----~----------------------------------------------------------------------
File ID : 
Sample 
Acq Time: 

OS2198S1.0 
80S377-04 MS 
21 May 98 4:S6 pm 

OS2198S2.0 
80S377-04 MS 
21 May 98 S:32 pm 

Compound Sample Spike Spike Oup Spike Oup RPD QC Limits 
Cone Added Res Res ·%Rec %Rec RPD % Rec 

---------------------------------------------------------------------------
1,1-Dichlorbethene 0.0 so 48 48 97 96 1 14 61-145 
Benzene 0.0 50 50 50 101 101 0 11 76-127 
Trichloroethene 0.0 50 so 50 101 99 1 14 71-120 
Toluene 0.0 50 50 48 99 96 3 13 76-125 

1lorobenzene 0.0 50 48 47 95 94 1 13 7S-130 
---------------------------------------------------------------------------

# - Fails Limit Check 

82600310.M Fri May 29 12:04:S9 1998 



t.A"merican Environmental Network 
628 Route 10 • Whippany, NJ 07981 • (973) 428-8181 • Fax (973) 428-5222 

REPORT TRANSMITTAL 

JUNE 10, 1998 

AEN-NEW MEXICO 

Project: GIANT REFINING CO:MP ANY/805378 

PREPARED BY: 

AMERICAN ENVIRONMENTAL NETWORK INC. 

(CERTIFICATION NUMBER 14530) 

AEN JOB No. 20980-82359 

VOLUME 1 ofl 

Analvtical Services For The Environment 
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JUNE 10, 1998 

ATTENTION: K.MCNEILL 

20980-82359 
AEN-NEW MEXICO 

2709-D PAN AMERICAN FREEWAY, N.E. 
ALBUQUERQUE , NM 87107 

000(}:i 4 --

The following samples were received for analysis by AEN-NJ (Cert.#14530). These samples were received 
on and labeled as follows: 

AEN Sample No.: Client ID: Date Received -------
82359001 805378-01 05121198 
82359002 805378-02 05121198 

DATA RELEASE AUTHORIZED BY: 

Brian W. Wood 
Director of Operations 

L/fmerican Enuironnzentt.z! :.\letu·ork 
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State/ Agency Certification 
CLP Organics Contract 
Connecticut 
Maryland 
New Jersey 
New York 
North Carolina 
Pennsylvania 
Rhode Island 
West Vtrginia 
USDA Permit 
Delaware 

Last updated: 3/24/98 

oooc:::~ 

AEN-NJ Lab Certifications 

AEN-NJ possesses the following regulatory certifications 
and is currently certified to perform analysis m 
accordance with regulations pertaining to these 
certifications. Certificates are on tile at the laboratory. 

Lab ID Number 
68050011 
PH0722 
195 
14530 
10997 
339 
68-355 
178 
258 
S-3295 Revised 
NJ323 



CHAIN OF CUSTODY 



) I AMEfr 

@ AlbUQUl. 

._, ENVIRONMENTAL NETWORK 

a. New Mexico lnterlab l 1in of Custody DATE,i)24q~ PAG~ 
NETWORK PROJECT MANAGER: KIMBERLY D. McNEILL .·:;;. ;.':~,:::.r !;t~11itf.fi~~w~:t.;.:;;-it:{ '· 7 •:·i:~;:;~'JANALYSIS REQUEST 

COMPANY: 

ADDRESS: 
AMERICAN ENVIRONMENTAL NETWORK 

2709-0 Pan American Freeway, NE 
Albuquerque, NM 87107 

1-z,-,51 

CLIENT PROJECT MANAGER: 

Kim HcNeill 
SAMPLE 10 ' , : DATE 

• ,I .•. 
TIME MATRIX'··"i.Aa 10 .. 

-S<lJ@18- 0 I GllB__Ill1451 t\Q_VX? /. 

u; 
::J 

...Jo.. 
~0.. 
' ' 

m I 
:::E :::.;; 

-o'Z -Jl 11a1o 1 J, !JO ·u 
,. 

·.· ... 
. . .o:~· 

. ~ . ·· .. ~ :. ~ 
... 

• .. :·. 

< a: 
~ 0 a: 

' :::E 

I ~ X u 
0 f2 f2 a: 

PROJECT INFORMATION . I SAMPLE RECEIPT I SAMPLES SENT TO: 

TOTAL NUMBER OF CONTAINERS CONNECTICUT 

~ 
-~ 
CIJ 

..c 
0 

m 
(!} 

I 
~0 ~ ~9"" 

(.!) ftf~ 0 -8 - .... 

i ~ 
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0 rJ f5 lO ~ 
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~ e' j ~ g 13 I 

..c 
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'C 
0 g < =8 CIJ 

i 'iJ ::1 ..,. 
:e :.s i-
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0 § ; .!!! ~ ~ 
~ II) 

0 ~ 13 CP -j ~ ~ e 
0.. :X: (!} 
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RELINQUISHED BY: 1. I RELINQUISHED BY: 

Signature: lime: 

OFj_ 

in a: 
~ 

~ 
0 
u 
u 
0 
a: 
Ul 
Gl 
::E 
:::1 
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2. 

~~IL~LI~NO~I!S ____ j_~~~~Hf_a~~~~~~~~------~~----~ 
CHAIN OF CUSTODY SEALS Printed Name· D·at . 

1-----.&.&W>LLI-I~L.LI..lUJq.~M..:.·--1----------+--
-IMASSACHU$ETIS · e. 

I 

INTACT? PENSACOLA 
Company: 

RECEIVED GOOD CONDJCOLD PORTLAND Albuquerque 

TAT: U'!ANOARQ) RUSH! I ~B NUMBER I PHOENIX I 1·.' RECEiVf;D BY: 1. I R~EIV»Jj!: (~B) -~· 
_ , .• -~ ; _ ....... , ~- N.CAROLINA Slgnalure: lime: 

' .. ~t'f.:.:.';'.·.~--.. :·~-- ':·.: ~- .. ~.:~·::· .. -J•_··!·.··.: ... _:::"~·",·-~~ ~:.~;!_~·:·~ 
. , .. -... . . . Printed Name: Date: 

DUE DATE: 

__Q_ 

RUSH SURCHARGE:-----

CLIENT DISCOUNT: 

SPECIAL CERTIFICATION REQUIRED: 0 YES 0 NO 
I I ICompany. 



Ill· 

ANALYSES 

SEMIVOLATILES 

METHODOLOGY REVIEW 

METHOD NUMBER 

SW846 3510A/8270B 

OOOC')E; 
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ORGANICS ANALYSIS 
DATA AND SAMPLE QUALIFIERS 

DATA QUALIFIERS: 

oooe·J~ 

o - Indicates that the compound was analyzed for but not 
detected. 

J - This qualifier indicates an estimated concentration. This 
qualifier is used (1) when estimating a concentration for 
tentatively identified compounds where a 1:1 response is 
assumed, (2) when the mass spectral and retention t~e 
data indicate the presence of a compound that meets the 
volatile and semivolatile GC/MS identification criteria, 
and the result is less than the CRQL or PQL but greater 
than zero, and (3) when the retention t~e data indicate 
the presence of a compound that meets the 
Pesticide/Aroclor identification criteria, and the 
result is less than the CRQL or PQL but greater than 
zero. 

B - This qualifier is used when the analyte is found in a 
method blank as well as the sampl~. It indicates possible 
sample contamination and warns the user to use caution 
when applying the results of this·analyte. 

E - Exceeds calibration curve 

A - Indicates that a tentatively identified compound is a 
suspected Aldol-condensation product. 

N - Indicates presumptive evidence of a compound. This 
qualifier is only used for tentatively identified 
compounds, where the identification is based on a mass 
spectral library search. It is applied to all 
tentatively identified compound results. For generic 
classification of a tentatively identified compound, such 
as chlorinated hydrocarbon, theN code·is not used. 

D - This qualifier identifies all compounds identified in an 
analysis at a secondary dilution factor. 

P - Indicates that the quantitative·results from the two GC 
columns differed by more than 25 percent. 

SAMPLE QUALIFIERS: 

DL - Indicates that the analysis was perfor.med at a secondary 
dilution. 

RE - Rerun - Indicates that the analysis is a reinjection or 
a reextraction and reanalysis, usually due to a failed QC 
element in the initial analysis. 
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LAB ORA TORY CHRONICLE 
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AEN, Inc. - NEW JERSEY 
SAMPLE RECEIPT VERIFICATION FORM 

CLIENT ,11/ ;tiL/ DATE RECEIVED: J'/z.c/Ji 
tl OF SAMPLES ~ # 0~ I ~ 
CUSTODY~~ ABSENT ~OKEN TEMPERAruRE BLANK PRESENT: _YES {cNO 
COOLER TEMPIS • C),i) COOLER OUTSIDEl- 6 • C PRESERVED:..J~NONE 
IF OUTSmE lDdP RANOE- WiU' SAMPLES RECEIVED LESS 1liAN 4 HOtJRS'Fi'OM COLl.EC'IlON? _YES_ NO 

OOOC'J& 

cHAINOFCUSTOD~ PROPERLYSIGNED.DATED.llME: _YES _NO . 
SAMPLE TAGS: ~ RECEIVED BY: DRIVER 1F SHIPPED AIRBII.l. PRESENT •---b:J2=:;.::...-.....::::....-;...._ __ 

C®LERRADIOACT. SCREEN BELOW O.JO uRihr YES ~FORM SAFETY OFFICER IMMED.) 
~ NO SAMPLE BOT'ILES INTACT 
~_NO PROPER CONTAmERS PER ANALYSIS USED . 

~ =~~I.EGmLE(ID.DATE.TIME.SIGNATURE.PRESERVAllVE) 
0 SAMPLES RECEIVED WII'HJN HOlDING TIME ~-
0 SAMPLES PROPERLY PRESERVED 

NO NOBUBBLESPRESENTVOA WATER MATRIX 
~_NO SUFFICIENT SAMPLE VOLUME RECEIVED 

___ INnAL DATE • RUSH REPORT ISSUED BY 
INTIAL DATE • pH ANALYSIS PERFORMED BY 

---INnAL DATE • % MOISTIJR.E PERFORMED BY 
___ INTIAL DATE • SAMPLE COMPOSITE PERFORMED BY 

NOlE AND ITEMIZE BY SAMPLE AFFECTED, DISCREPANCIES AND NONCONFORMANCES FOUND:---------

PROJECT MANAGER. INFORMED OF DISCREPANCIES: __ INTIALS DATE ~ 

SUB COC COMPLETED _YES _NO_/ SUBCONTRACTING OF ANALYSIS REQUIRED _YES _NO 
SUBCONTRACTED SAMPLES SEIPPED _YES NO CARRIER USED ______ _ 

FINAL INSPECTION 

BOTTLES CORRECTI.. Y lABELED _./__YES _NO REVIEWED BY ~c¢;i;:===:::...iEiii:Z:::...~ 
INIERNAL CHAIN OF CUSTODY INITIATED -YES _NO 
ALL SIGNATURES AND DATES COMPI..ETE _YES _NO 

VERD1CATION FORM COMPLETI.A ACCURATE: SUPERVISOR~~~;:::~~~~~ 
PrintnllmC 

CLIENT INFORMED OFDISCREPANCIESJNONCONFORMANCES BYPM -=~-~---DATE 
I 

:· 
NAME CLIENT REPRESENTATIVE INFORMED METHOD: PHONE 

TIME_ 

FAX_ 

CORRECnNEACTIONREQ~TEDBYC~:--~-----------~~---------------------

CORRECnNEACTIONTAKEN: ____________________________________ __ 

. - .. JJ'ECT MANAGER APPROVED VERIFICATION FOR.'d COMPLETE: 
Print name 
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J'LE CO~'TROL TZCB. 

uann u 

·- I.ERNAL CHAIN OF CUSTODY CHRONIC 
SAMPLE CONTROL 0000'}!) 

DATE RECEIVED: ) )J.d/f( DATE TO DISPOSE: 7/;, /If 
.AN.U.YS'f &.ua'U ,.., 80TTI.!.•IDEPAR.T./TEST 

SMfPU •s IPEPARIM&7 t ANALYSIS 

OC)I -)oo""t -df tJ, ~ )) Jo 

Jl61l 'J'D.a: >- 2 ,,, g 

/too OC)~ 07.)Z -(}I c:>t 

Pmma: ucEM;p n 

~ Ul.lNOVIStfrn BX DAit DM!: UCEM:p BX 

JlAn JlME JtEUNOU!SHEP BY 

' ~amples Disposed by Date: Soil Drum# Water Drum# 
.· Jther : ------ Returned to client (Client Signature) --D-ate __ 



·.'.,..· .·,' 

oooc..:.o 

AEN, INC. - NEW JERSEY 

INTERNAL CHAIN OF CUSTODY CHRONICLE 

BNA 

JOB/CASE NUMBER: CJ 2 3 ?'f. 

I confirm that I have p~rformed the analysis betow following SOP quidelines: 

ANALYSIS: 

Sample No(s) 
oo11oov-

REANALYSIS: 

Sample No(s) 

PREPARATION: 

Sample No(s) 
0~1. 00'-. , 

Analyst /fj~ 

Analyst Signature Date 

I confirm that I have reviewed all associated data for this job: 

REVIEWED BY: Signature 

;Jz;~ 
• 

AUTHORIZATION: 

Data Release Authorized By: 

Group~ Manager 

Consumed 
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II AEN - NEW JERSEY SIGNATURE PAGE Jl 
Employee Name Signature Initials ] 

REPORTS PRODUCTION 

Berchak, Tina 

carman, Jennifer 

Cignarella, Christine -Powers, Robert 

Wood, Mary 
v 

BOTTLE PREP I\' I ,.., 
Cajiao, Joaquin 

D'Achille, Al 

Reynolds, Ed /Jo 
Sander, James 

SYSTEMS - .., 
Canada, Josh ..,/I u-: T. C: 

PM 

Brack, Joe ~I 
Coppola, Julianna .I_(? -

Foschini, Mark ./m-7:'-
Glenn, Dan ~ 
Hobart, Paul P/1 

ADMilnSTRAT:ION / / /J ,; 17 

Gemma, Mike '?/1:4'. 
Nadzen, Al 

Petretti, Deana {!f) 
Williams, Kirsten \lk.) 

Page l 
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0000::.2 

II AEN • NEW JERSEY SIGNATURE PAGE II 

I Employee Name I Signature I Initials I 
SAMPLE CONTROL £/ __., 

Brit:ton-Fedon, Wendy Lt n~~~ A-t' \ //? //~/ l~ I.//\ 4fl 

Doeffinger, John ClMrv:-/' ~/ '· 0 ~ 
Droz, Efrain ~_/_ ... ~,;J: .. 2 ~I?) 

~ / z. 
~'( _l ff 

LAB D::tRECTOR 
A 

Wood, Brian 4 A?u-/ _4/ 

LAB MANAGER 1"7 

Gorman, Kevin g.,q%,-.~ ..... - erG--
T .. . . 

QA/QC MANAGER .., 

I~-y JJJFI'. "f'~- L {i.tv:t~.Q_ 1 l'f• \ IC:J 6--
GC ; __ .~ /)., 

Carlone, John /';_~~lit lt._ . i.. •• 't'lti..: -::J:::J[.,. 

Herrman, Claus r..:li.Lf ~? C7 
~--·?/ L- ···-··~ Lena, John --- .........: .. 
..,....-~ ~ -- . -

Manlangit, Ferdie v ~;.. -z....- r ~ -·· ?.~.-"7 ··-'2 _, -~ 
~/.....: 
~~ 

Scott, Gordon ~ LlJ ~~.~~ b-'O.S 

Take, Lisa CX L-4 ... !!\ \. j()4.. liw L~;f-

Waldron, Stacey ~'tll'.v~J .{_~ ..... c., . 

0 
GC/MS VOA 

Acierno, Mark ,... 1-'" . ../ c-· ty!./ff" 

Klusey, Sylvanus -~;/.vtl.t·5· £4· >;:;._/ <;:~ 

Mauriello, Gregg ~~ (;tv} 

Page 2 
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0000~3 

,:,·· II AEN - NEW JERSEY SIGNATURE PAGE II 

Employee Name Signature I Initials I 
GC/MS SEMIVOA 

LI / \ "' / 

Gustavo, Mato ~~ 
Hamernick, Richard '1:_~ 
O'Brien, Patrick \\1~~ - .ru-
Pappas, Jerry \\~ -~ ( 1\v J 
Stanton, Helen I-· ·t{.:-~;, I ~. - ~____..)..~ -~~ 

\ 
METALS 

Goudsward, Kevin 

Chang, Grace 

Cousineau, Paul 

Lane, Lisa 

Nadzen, Tim .. }(ZW 
Patel, Darshana l)Jl. 

WET CHEM:ISTRY 

Bussard, Karen ;) /"1\... ·~ f<.... ,....J. 

Florance, Gerard 

Foti, Lisa ..(~(· ~ ~kj 
,•' ~- ?-:- -r;~· 

Kenneweg, John 

Piatt, Ernest 

F:IELD SERV:tCES 

Knudsen, Troy 

Morgan, Chris fJA. 

Murad, John 

REVISED l/23/98 

Page 3 
RPDATA\MASTER\QCS!G.rG 
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CONFORMANCE/NON-CONFORMANCE 
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Client: AEN - NEW MEXICO 

Job No: 20980-82359 

NONCONFORMANCE SUMMARY 

SEMIVOLATJ:LES 

No problems were encountered. 

0000:.5 
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0000:!.6 

SEMIVOLA TILES 
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0000~9 

4B 
SEMIVOLAT~LE METHOD BLANK SUMMARY 

Lab Name: -=I"'=E::..A._--""N=J _________ _ 

Job No. : ~8~2~3~5~9 ______________ __ 

Lab File ID: G4670 

Instrument ID: ~M~S~G ______ _ 

Matrix: (soil/water) Water 

Level: (low/med) low 

SBLK15746 

Lab Sample ID: SBLK15746 

Date Extra~ted:OS/21/98 

Date Analyzed: 05/22/98 

Time Analyzed: ~1~0~:~1~6~--

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CLIENT 
SAMPLE NO. 

805378-01 
805378-02 
MW-4-3MSMS 
MW-4-3MSDMSD 
SBLK15746BS 

COMMENTS: 

page L of L 

LAB LAB TIME 
SAMPLE ID FILE ID ANALYZED 

82359001 G4678 18:17 
82359'002 G4679 19:05 
82290005MS G468]_ 15:30 
82290006MSD G4b!::!8 1b:18 
SBLK15746BS G4689 17:06 

... 

FORM IV SV 
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2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

~ab Name: ~I~E~A~-~N~J __________________ _ 

Job No. : ~8~2~3~5~9--------------------

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 - ..., 

-9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

SBLK15746 
805378-01 
805378-02 
MW-4-3MSM.S 
MW-4-3MSDMSD 
SBLK15746BS 

, . .cJage L of L 

51 52 53 54 ss 56 
(NBZ)# (FBP) # (TPH)# (PHL)# (2FP) # (TBP)# 

70 67 56 32 49 67 
91 104 66 38 !:19 74 
90 102 63 40 61 76 
74 89 61 32 49 105 
75 90 60 32 51 104 
72 86 59 30 47 97 

... 

QC LIMITS 
Sl (NBZ) = Nitrobenzene-dS (35-114) 
52 (FBP) = 2-Fluorobiphenyl (43-116) 
53 (TPH) = Terphenyl-dl4 (33-141) 
54 (PHL) = Phenol-dS (10-94) 
ss (2FP) = 2-Fluorophenol (21-100) 
56 (TBP) = 2,4,6-Tribromophenol (10-123) 

# Column to be used to flag recovery values 
* Values outside of QC limits. 
D System Monitoring Compound diluted out 

FORM II SV-1 

000(}.'~1) 

57 sa TOT 
(2CP)# (DCB) # OUT 

0 
0 
0 
0 
0 
0 



3C 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: ~I~EA~-~N~J __________________ _ 

Job No. : ~8~2~3~5~9--------------------

Matrix Spike - Client Sample No.: MW-4-3MS 

SPIKE SAMPLE 
ADDED CONCENTRATION 

COMPOUND (ug/L) (ug/L) 

Phenol 75 0 
2-Cl1,1ol?opneno.L 75 0 
1,4-u~cn.Lorobenzene 50 u 
_.N-N~troso-d.~-N-Prop. { 1) 50 0 

1,2,4-Tr~cn.Lorobenzene 50 0 
4-Chloro~~-Methy~p~~nol 75 0 
Acenaphthene 50 0 
4 -N~tropt'l_eno.L 7';> 0 
2,4-D~n~trotoluene so 0 

Pentachlorophenol 75 0 
Pvrene so 0 

SPIKE MSD 

MS MS QC. ! 
CONCENTRATION % LIMITS: 

(ug/L) REC # REC. I 
I 

24 32 12-89 
54 72 27-123 
30 60 36-97 
40 80 41-116 
36 72 39-98 
61 81 23-97 
46 92 46-118 
30 40 10-80 
52 104* 24-96 
78 104* 9-103 
29 58 26-127 

MSD 
ADDED CONCENTRATION % % QC LIMITS 

COMPOUND (ug/L) (ug/L) REC # RPD # RPD 

Phenol 75 24 32 0 42 

2-Chlorophenol 75 55 73 1 40 

1,4-D~ch.Lorobenzene so -31 62 3 28 

N-N~troso-~~-N-Pro~. (1) so 39 78 2 38 

1,2,4-Tr~cn.Lorobenzene so 36 72 0 28 

4-Ch.Loro-3-Methylpheno.l 75 62 83 2 42 

_Acenapntnene 50 4o 92 0 31 

4-N~trophenol 75 30 40 0 50 

2,4-D~n~troto.Luene 50 52 104* 0 38 

Pentacn.Lorophenol 75 78 104* 0 50 

Pvrene 50 28 56 4 3_1 

(1) N-Nitroso-di-n-propylamine 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits. 
~PD:O out of 11 outside limits 
3pike Recovery:4 out of 22 outside limits 
COMMENTS: 

FORM III SV-1 

REC. 

12-89 
27-123 
36-97 
41-116 
39-98 
23-97 
46-11~ 
10-80 
24-96 

9-103 
26-127 
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3C 

WATER SEMIVOLATILE BLANK SPIKE RECOVERY 

.. i·'Lab Name: .:I.::E~A~-.;:.;N:.::J~--------

Job No. : ~8~2~3~5~9~-----------

Matrix Spike - Client Sample No.: SBLK15746BS 

SPIKE SAMPLE 
ADDED CONCENTRATION 

COMPOUND {ug/L) (ug/L) 

Phenol 75 0 

2 -s,:nJ.or_opnenoJ. 75 0 

1,4-u~cnJ.orooenzene 50 0 

N-N~troso-d~-N-Prop. {1) 50 0 
1 ,~, 4 -Tr~chlorobenzene . so 0 
4-Chloro-::s-MetnyJ.pnenoJ. 75 0 
Acenapntnene so 0 
4 -N~tropheno_l 75 0 

2,4-D~n~trotoluene so 0 

Pentachlorophenol 75 0 

Pvrene 50 0 

{1) N-Nitroso-di-n-propylamine 

MS 
CONCENTRATION 

{ug/L) 

22 
52 
26 
36 
31 
58 
44 
26 
48 
64 
27 

MS 
% 

REC 

29 
69 
52 
72 
_62 
77 
88 
35 
96 
85 
54 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits. 

Spike Recovery:~O _____ out of ~1~1 __ __ outside limits 
COMMENTS: 

FORM III SV-1 

QC. 
LIMITS 

# REC. 

12-89 
27-123 
36-97_ 
41-116 
39-98 
23-97 
46-118 
10-80 
24-96 

9-103 
26-127 
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SB 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (PFTPP) 

"- .. ,. Lab Name: IEA-NJ 
==~~-------------------

Job No. : ~8~2~3~5~9----------------------

Lab File ID: GG385 DFTPP Injection Date:OS/18/98 

Instrument ID: ~M~S~G ______ __ DFTPP Inj e.ction Time :=0=9..:..:-=4..::5 ____ _ 

m/_e ION ABUNDANCE CRITERIA 
% RELATIVE 

ABUNDANCE 

51 30.0 - 60.0% of mass 198 53.3 
68 Less than 2.0% of mass 69 0.0 ( 0. 0) 1 
69 Mass 69 relat~ve abundance 59.7 
70 Less than 2.0-r ot mass 69 0.0 ( 0.0)1 

127 40.0 - 60.0'5' of mass 198 45.7 
197 Less than 1.011' ot mass 198 0.0 
198 Base Peak, 100'5' relat~ve abundance 100.0. 
1-99 5.0 - 9.011 ot mass 198 7.6 
275 10.0 - 30.0 ot mass 198 19.7 
365 Greater than 1.0% ot mass 198 2.3 
441 Present, but less than mass 443 9.1 
442 Greater than 40.0% ot mass 198 63.6 
443 17.0 - 23.0% of mass 442 12.2 ( 19.2)2 

1-Value is % mass 69 2~Value is % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

CLIENT 
SAMPLE 

SSTDOSO 
SSTD080 
SSTDlOO 
SSTD120 
SSTD160 
SSTDOlO 

page L of L 

NO. 
LAB LAB 

SAMPLE ID FILE ID 

SSTDOSO G4591 
SSTD080 G4592 
SSTDlOO G4593 
SSTD120 G4594 
SSTD160 G4595 
SSTD010 G4596 

FORM V SV 

DATE TIME 
ANALYZED ANALYZED 

05/18/98 10:51 
05/18 98 11:41 
0~18 98 12:31 
05/18 98 13:21 
05/18 98 14:11 
051_18/98 15:02 
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oooo:;4 
SB 

SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 
DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

· .L..ab Name : .:!::I.=E~A~-..:;N~J:..._ ________ _ 

Job No. : ~8~2~3~5~9~------------

Lab File ID: GG392 DFTPP Injection Date:OS/22/98 

Instrument ID: ~M~S~G~----- DFTPP Injection Time:~0~8~:~2~4 ______ _ 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

51 30.0 - 60.0% of mass 198 56.1 
68 Less than 2.0% o~ mass 69 0.0 { 0.0)1 
69 Mass 69 re~at~ve a~unaance 61.7 
7U Less tnan 2.01i ol: mass 69 0.0 l 0.0)1 

12., 40.0 - 60.0>o ol: mass 198 48.1 
197 Less than 1. 0% ot mass 19_f! 0.0 
198 Base Peak, 10~% re~at1ve anunaance 100.0 
199 !:l.O - 9.0>o ol: mass 198 7.4 
275 10.0 - 30.0 o_t mass 198 2b.l 
36!::> Greater tnan l.O>o ol: mass 198 3.0 
441 Present, _but .less than mass 443 11.2 
442 Greater than 40.0% of mass 198 77.7 
443 17.0 - 23.0>o ot mass 442. 15.6 { 20.2)2 

1-Value is % mass 69 2-Value is % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
1:5 
16 
17 
18 
19 
20 
21 
22 

CLIENT 
SAMPLE NO. 

SSTD080 
SBLK15746 
805378-01 
805378-02 

page L of L 

LAB 
SAMPLE ID 

SSTD080 
SBLK15746 
82359001 
82359002 

LAB DATE TIME 
FILE ID ANALYZED ANALYZED 

G4668 05/22/98 08:41 
G4670 05/22/98 10:16_ 
G4678 05/22/98 18:17 
G46_79 05/22/98 19:05 

FORM V SV 



I!' 

oooo:~5 

SB 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Lab Name: ~I~E~A~-~N~J __________________ _ 

Job No. : .=8.=2..::::;3..::::;5.:::;9 __________________ _ 

Lab File ID: GG396 DFTPP Injection Date:05/26/98 

Instrument ID: ~M~S~G ______ __ DFTPP Injection Time:~l~2~:~3~3 ____ _ 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

51 30.0 - 60.0% of mass 198 52.6 
68 Less tnan 2.0% ot mass 69 0.0 { 0.0)1 
69 ·Mass 6 9 rel.at~ ve abundance 58.9 
70 Less tnan 2.01; ot mass 69 0.4 { 0.6)1 

127 40.0 - ou. 011 o:t: mass 1~!:i 48.6 
197 Less tnan 1.011 ot mass 1~8 0.0 
198 Base Peak, 1001; rel.at~ve abundance 100.0 
1~9 5.0 - 9.0;; ot mass 198 7.0 
275 10.0 - 30.0 ot mass 1~8 21.1 
365 Greater tnan 1.011 ot mass 198 3.1 
441 Present, but l.ess than mass 443 10.1 
442 Greater tnan 40.0;; ot mass 198 62.4 
443 17.0 - 23. 0;; ot mass 44.2. 13.5 ( 21.7)2 

1-Value is % mass 69 2-Value is % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

CLIENT 
SAMPLE NO. 

SSTDOSO 
MW-4-3M?MS 
MW-4-3MSDMSD 
SBLK15746BS 

page L of L 

LAB LAB DATE TIME 
SAMPLE ID FILE ID ANALYZED ANALYZED 

SSTD080 G4686 05/26/98 12:49 
82290005MS G4687 05/26/98 15:30 
82290006MSD G4688 05/26/98 16:18 
SBLK15746BS G4689 05/26/98 17:06 

FORM V SV 



Data File 
Aeq On 
Sample 
Mise 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\1\DATA\052298\G4670.D 
22 May 98 10:16 am 
MSG;SBLK; 
SBLK15746;B;WG15746;AQ;;;;LOW; 
May 22 10:57 1998 

C:\HPCHEM\1\METHODS\SWOS18G.M 
BNA Calibration 
Fri May 22 09:23:52 1998 
Initial Calibration 

oooo:~~ 

Vial: 
Operator: 
Inst 
Multiplr: 

4 
aen/nj 
5970-BNA1 
1.00 

Internal Standards R.T. Qion Response Cone Units Dev(Min) 

-------------------------------------------------------------------------
1) 1,4-Diehlorobenzene-d4 9.59 152 253501 40.00 ppb 0.00 

20) Naphthalene-dB 12.76 136 989837 40.00 ppb -0.02 
35) Aeenaphthene-d10 17.33 164 683367 40.00 ppb -0.03 
56) Phenanthrene-d10 21.24 188 1389539 40.00 ppb -0.02 
68) Chrysene-d12 . 28.24 240 1802840 40.00 ppb -0.04 
77) P.erylene-d12 32.49 264 1633587 40.00 ppb -0.03 
86) 1,4-Diehlorobenzene-d4B 9.59 152 253501 40.00 ppb 0.00 
88) Perylene-d12B 32.49 264 1633587 40.00 ppb -0.03 
89) Aeenaphthene-d10B 17.33 164 683367 40.00 ppb -0.03 
91) 1,4-Diehlorobenzene-d4C 9.95 152 122517 40.00 ppb -0.02 
94) .Aeenaphthene-d10C 17.33 164 683367 40.00 ppb -0.03 
96) Naphthalene-dec 0.00 136 0 0.00 ppb -14.23 
98) Phenanthrene-d10C 21.24 188 1389539 40.00 ppb -0.02 

System Monitoring Compounds %Recovery 
4) 2-Fluorophenol 6.54 112 195991 36.58 ppb 48.77% 
5) Phenol-dS 8.69 99 185376 24.14 ppb 32.19% 
9) 2-Chlorophenol-d4 9.03 132 363806. 53.37 ppb 71.15% 

13) 1,2-Dichiorobenzene-d4 9.95 152 122517 26.60 ppb 53.20% 
21) Nitrobenzene-dS 10.94 82 276283 35.17 ppb 70.34% 
39) 2-Fluorobiphenyl 15.58 172 519094 33.64 ppb 67.25% 
59) 2,4,6-Tribromophenol 19.40 332 234325 50.03 ppb 66.70% 
71) Terphenyl-d14 25.45 244 1159543 28.23 ppb 56.46% 

·Target Compounds Qvalue 

.;.-· 

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration 
G4670.D SW0518G.M Fri May 22 10:58:02 1998 BNACHEMl Page 1 
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Data File 
Acq On 
Sample 
Mise 
Quant Time: 

Method 
Title 

Quantitation Report 

C:\HPCHEM\1\DATA\OS2298\G4670.D 
22 May 98 10:16 am 
MSG;SBLK; 
SBLK15746;B;WG15746;AQ;;;;LOW; 
May 22 10:57 1998 

C:\HPCHEM\1\METHODS\SW0518G.M 
BNA Calibration 

Last Update 
Respons'e via 

Fri May 22 09:23:52 1998 
Multiple Level Calibration 

IAOundance 

2400000 

2200()"()0 

2000000 

1800000 

1600000 

1400000 

1200000 

1000000 

800000 

600000 

400000 

200000 

.1I 

ais18 

9~~1 

4S 5 

G4670.D SW05l8G.M 

20I 

'.L'lC: G4b -, U. JJ 

35I 56I 

398 

89 

94 

598 

98 718 

Fri May 22 10:58:·13 1998 

68I 

Vial: 
Operator: 
Inst : 
Multiplr: 

88 

77I 

BNACHEM1 

4 
aen/nj 
5970-BNAl 
1. 00 

Page 2 



Data File 
Acq On 
Sample 
Mise . 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\1\DATA\052298\G4678.D 
22 May 98 18:17 pm 
MSG;; 
82359001;B;WG15746;AQ;;;;LOW; 
May 22 18:58 1998 

C:\HPCHEM\1\METHODS\SW0518G.M 
BNA Calibration 

Fri May 22 09:23:52 1998 
Initial Calibration 

0000~8 

Vial: 
Operator: 
Inst 
Multiplr: 

12 
aen/nj 
5970-BNA1 
1.00 

Internal Standards R.T. Qion Response Cone Units Dev(Min) -------------------------------------------------------------------------1) 1,4-Dichlorobenzene-d4 9.57 152 264017 40.00 ppb -0.02 20) Naphthalene-dB 12.76 136 1019255 40.00 ppb -0.02 35) Acenaphthene-d10 17.33 164 676657 40.00 ppb -0.03 56) Phenanthrene-d10 "21.24 188 1372444 40.00 ppb -0.02 68) Ghrysene-d12 28.23 240 1658722 40.00 ppb -0.06 77) Perylene-d12 32.46 264 1512846 40.00 ppb -0.06 86) 1;4-Dichlorobenzene-d4B 9.57 152 264017 40.00 ppb -0.02 88) Perylene-d12B 32.46 264 1512846 40.00 ppb -0.06 
89) Acenaphthene-d10B 17.33 164 676657 40.00 ppb -0.03 
91) 1,4-Dichlorobenzene-d4C 9.95 152 240093 40.00 ppb -0.02 
94) Acenaphthene-d10C 17.33 164 676657 40.00 ppb -0.03 
96) Naphthalene-dec 0.00 136 0 0.00 ppb -14.23 
98) Phenanthrene-d10C 21.24 188 1372444 40.00 ppb -0.02 

System Monitoring Compounds %Recovery 
4) 2-Fluorophenol 6.54 112 246394 44.15 ppb 58.87% 
S) Phenol-dS 8.67 99 227627 28.46 ppb 37.95% 
9) 2-Chlorophenol-d4 9.02 132 457802 64.48 ppb 85.97% 

13) l,2-Dichlorobenzene-d4 9.95 152 240093 50.0'5 ppb 100.10% 
21) Nitrobenzene-dS 10.94 82 368082 45.50 ppb 91.01% 
39) 2-Fluorobiphenyl 15.58 172 794900 52.03 ppb 104.05% 
59) 2,4,6-Tribromophenol 19.40 332 258080 55.79 ppb 74.38% 
71) Terphenyl-d14 25.45 244 1244012 32.92 ppb 65.84% 

Target Compounds Qvalue 

tLt 
~-lc. ... " ~ 

-------------------------------------------------------------------------(#) = qualifier out of range (m} = manual integration 
G4678.D SW0518G.M Fri May 22 18:58:29 1998 BNACHEM1 Page 1 



Data File 
Acq On 
Sample 
Mise : 
Quant Time: 

Method 
Title 
Last Update 
Response via 

2200000 

2000000 

1800000 

1600000 

1400000 

1200000 

1000000 

800000 

600000 

Quantitation Report 

C:\HPCHEM\1\DATA\052298\G4678.D 
22 May 98 18:17 pm 
MSG;; 
82359001;B;WG15746;AQ;;;;LOW; 
May 22 18:58 1998 

C:\HPCHEM\1\METHODS\SW0518G.M 
.BNA Calibration 
Fri May 22 09:23:52 1998 
Multiple Level Calibration 
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BNACHEM1 Page 2 
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.~ •,, .... -

Data File 
Acg On 
Sample 
Mise 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\1\DATA\052298\G4679.D 
22 May 9e 19:05 pm 
MSG;; 
e2359002;B;WG15746;AQ;;;;LOW; 
May 26 11:12 199e 

C:\HPCHEM\1\METHODS\SW0518G.M 
BNA Calibration 
Fri May 22 09:23:52 1998 
Initial Calibration 

000030 

Vial: 
Operator: 
Inst : 
Multiplr: 

13 
aen/nj 
5970-BNA1 
1.00 

Internal Standards R.T. Qion Response Cone Units Dev(Min) -------------------------------------------------------------------------1) 1,4-Dichlorobenzene-d4 9.57 152 25e6e9 40.00 ppb -0.02 20) Naphthalene-de 12.76 136 1010650 40.00 ppb -0.02 35) Acenaphthene-d10 17.33 164 6ee5e5 40.00 ppb -0.03 56) Phenanthrene-d10 "21.24 1ee 1397536 40.00 ppb -0.02 68) Chrysene-d12 2e.23 240 1547e4e 40.00 ppb -0.05 77) Perylene-d12 32.47 264 1eeoe40 40.00 ppb -0.06 e6) 1,4-Dichlorobenzene-d4B "9.57 152 2586e9 40.00 ppb -0.02 ee) Perylene-d12B 32.47 264 1eeoe40 40.00 ppb. -0.06 e9) Acenaphthene-d10B 17.33 164 6ee5e5 40.00 ppb -0.03 91) 1,4-Dichlorobenzene-d4C 9.95 152 235096 40.00 ppb -0.02 94) Acenaphthene-d10C 17.33 164 68e5e5 40.00 ppb -0.03 96) Naphthalene-dec 0.00 136 0 0.00 ppb -14.23 98) Phenanthrene-d10C 21.24 188 1397536 40.00 ppb -0.02 
System Monitoring Compounds %Recovery 4) 2-Fluorophenol 6.54 112 250910 45.89 ppb 61.19% 5) Phenol-d5 8.67 99 237974 30.37 ppb 40.49% 9) 2-Chlorophenol-d4 9.02 132 44ee91 64.53 ppb e6.03% 13) 1,2-Dichlorobenzene-d4 9.95 152 235096 50.02 ppb 100.03% 21) Nitrobenzene-d5 10.94 e2 360196 44.91 ppb 89.e2% 39) 2-Fluorobiphenyl 15.58 172 794796 51.12 ppb 102.24% 59) 2·, 4, 6 -Tribromophenol 19.40 332 26e700 57.04 ppb 76.05% 71) Terphenyl-d14 25.46 244 1110619 31.49 ppb 62.99% 
Target Compounds 

Qvalue 64) Phenanthrene 21.29 178 52963. 1.e1 ppb 96 67) Fluoranthene 24.42 -202 126145 3.42 ppb e2 70) Pyrene 25.03 202 100030 1.97 ppb e6 73) Benzo[a]anthracene 28.20 22e 56912 1.16 ppb e6 79) Benzo[b]fluoranthene 31.17 252 544e1 1.23 ppb m 91 

VIr 
~...-1..6---'l" 

-------------------------------------------------------------------------(#) = qualifier out of range (m) = manual integration G4679.D SW0518G.M Tue May 26 11:12:37 199e BNACHEM1 Page 1 
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Data File 
Acq On 
Sample 
Mise 
Quant Time: 

Method 
Title 
Last Update 
Response via 

2200000 

2000000 

1800000 

1600000 

1400000 

1200000 

1000000 

800000 

600000 

Quantitation Report 

C:\HPCHEM\1\DATA\052298\G4679.D 
22 May 98 19:os· pm 
MSG;; 
82359002;B;WG15746;AQ;;;;LOW; 
May 26 11:12 1998 

C:\HPCHEM\1\METHODS\SW0518G.M 
BNA Calibration 

Fri May 22 09:23:52 1998 
Multiple Level Calibration 
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BNACHEMl Page 2 



0000.:7 

CLIENT AEN-New Mexico 
MATRIX: Water 

JOB No. 823 5-9 

SEMIVOLATILE ORGANIC ANALYSIS RESULTS 

Units: ug/1 

Quantitation Factor (Qf) 1.00 1.00 1.00 Method 
Practical 

~----------~----------~-----------+------------~--------~Quantitation 

Method Blan~ I.D. G4670 G4670 G4670 Limits (POL)* 

Lab !.D. - SBLK15746 82359001 82359002 

Client I.D METHOD BLANK 805378·01 805378·02 

OW-7-51898 OW-10-51898 
Pnenol u U U 10.0 
Bt s(z·cn loroetnyl )Ether U U U 1u.u 

-~~t;;ntoropnenol U u U 10.0 
~-DtcnLorooenzene U u U 10.0 
l_,_l+_·Dtcn· oro~nzene u u U 10.0 

· _1_,1_-Dtcn or~nzene U · · · U U 10.0 
Z·MethYlohenol U U U lU. 
Z,Z'·Oxyots(1·CnLoropropane) u u U 10.1 
4·MetnylpnenoL u u u 10.0 
N·Nt trosOdt·n·PrqpyLamt ne U U U 10.0 
HexacnLoroethane U U U _1u.u 
Nttrol:lenzene U U u 10.0 
soonorone U U 10.0 

2·NttropnenoL U U U 1u.u 
l,4·DtmethylpllenOL U U U 10.0 _ 

_ll_tS{t·cnLoroetnoxy) Methane U U U 10.0 
2,4-utcnLoropnenoL u_ u u 10.0 
_1~,4-Trtchlorocenzene U U U 10.0 
Napntna ene U U U .u 
4·Chloroant tne u u u 10.0 
Hexacnlorocutaatene u u u 10.0 
_4_~nLoro-.S·Metnylpneno U u_ _u_ 10.0 
...f:.!!_etnyLnapntnaLene u u u 10.0 
Hexacn orocycLopentadtene u u u 10.0 
Z,4,o· rtcnl orognenol U u u 1u.u 
t,4 ,::,·TrtcnlorognenoL u_ U U 50.0 
_t·CnLoronapntnalene u u u 10.0 
~ttroantltne U U U ::,o.o 
_Q_tmetnyLpntnaLate u u u 10.0 
Acenapntny ene u u u 1u.u 
t,~·Dtnttrotoluene _u_ u u 10.0 
.s·Nttroantltne u U U ::,o.o 
Acenapntnene u u u 10.0 
~·Otnt tropnenol u U U ::,o.u 
4·Nt trocneno u u )U.u 

*'Sample PQL (Practical Quantitation Limit)= Method PQL X QF 

'<, 

II 
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oooo:.:..3 

CLIENT AEN-New Mexico 
MATRIX: Water 

JOB No. 82359 

SEMIVOLATILE ORGANIC ANALYSIS RESULTS 

Units: ug/1 

Quantitation Factor CQF) 1.00 1 .oo 1 .oo Method 
Practical 
Quanti tat ion 

Method Blank 1.0. G4670 G4670 G4670 Limits (PQL)• 

-Lab 1.0. SBLIC15746 82359001 82359002 

Client 1.0 METHOD BLANK 805378-01 805378·02 

OW-7-51898 OW-10-51898 

01cenzoturan u u u lU.U 
l,4·0tnltrotoluene u u u lU.U 
OletnyLpntnaLate u u u lU.U 
4·CnLoropnenyL-PnenyL Etr1er u u u IU.U 

f_luorene u u u 10.0 

4·NI troam lme u ... u u )U.U 
_4,o·Dlm tro-2-Methylptlenol u u u ~_IJ_.U_ 

N.-Nl trosOdlpnenyLamtne (1) u u u 10.0 

4·BromopnenyL·PnenyLetner u u u 10.0 

Hexacnlorobenzene u u u 10.0 

PentacnLoropnenol u u u )U._U_ 

Pnenantnr-ene u u 2J 10.0 
Antnracene u u u 10.0 
Carbazo e u u u lU.U 

Dl·n-Butylpntnalate u u u lU.U 
F luorantnene· u u .SJ lU.U 
Pyrene u u O::J lU.U 
ButylbenzylptlthaLate u u u lU.U_ 
j,.S'·D1chlorobenz1a1ne u u u IU.O 

aenzo(a)Antnracene u u _lJ 10.0 

cnrysene u u u 10.0 

B1s(O::·Eti1Ylhexyl )Phthalate u u u 10.0 

Dl·n·Octylpl!tllalate u u u 10.0 

Benzo(D)Fluoranthene jJ_ _U_ J 10.0 

Benzo(K)Fluorantnene u u u 10.0 

aenzo(a)Pyrene u u u 10.0 

rnaeno(l,t,.s-ca)Pyrene u u u lU.U 
D1benz a.n)Antnracene u u u lU.U 
BenzoCg,n I)Perytene u u u lU.U 

*·sample PQL (Practical Quantitation Limit)= Method PQL X QF 
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SHEET OF 3 PRECISION ENGINEERING, INC, File No. 94-114 

Boring Location LOG OF TEST BORINGS Location CINIZA REFINERY 

I I I s I Elevation EXISTING 

I I s I A I 
Boring Number: RFI 0404 I p I c I H I Water Level NOT ENCOUNT. Date: 07/29/94 

I L I A I p I 
I I I 0 I L I L I MATERIAL CHARACTERISTICS I I I I !LAB # I DEPTH BLOWS/N I T I E I E I {MOISTURE 1 CONDITION 1 COLOR1 GRAINSIZE 1 ETC.J I \H I LL I PI I CLASS. l I I 0.5 11•11*11 I c ICLAY, SANDY, DAMP, VERY SOFT, BROWN I I I I I I I 1.0 JssssssJ I c !FCC ~YST{SILICAJ [ I I I I I I ll•/1•11 I c ICIAY, SANDY, MOIST, SOFT, YELLOW STAINED/RED I I I I I I I II•! I•! I I c jBROWN I I I I I 
I I lt•tl·l~ c 1 I I I I I 

2.9 I• 1•1 
I I II•!•!• I I c I~· VERY SANDY, MOIST, VERY SOFT, RED BROWN I I I I I l It•!•!• I I c I I I I l I I II•!•!• I I c I I l I I I 5.0 I lt•t•t•l s 1 c 1 I I I I I I !J!!/111 I c ICIAY, WET TO MOIST, FIRM, RED BROWN I I I I I I 11111111 I c I I I I I 
I I 11111111 I c I I I I l I l I IIIII II I c I I I I I I I 1111/II.!.L:.tl c I I I I I I I 111//111 I c I I I I I I l jll//1/j I c I I I I l I 8.8 l jll/1111 l c I I l l l I l {**0*** I c I~· SLIGHTLY GRAVELLY, DAMP, MODERATELY I I I I I 10.0 l••o••• 10 1 c IDENSE, BROWN I I I j I TOTAL DEPTH I I I I I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I I I I I I 
I I I I I 
I I I I I I I I I I 
I I I I I 
I I I I I I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I -I I I I I 
I I I I I I 

lsize & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: WHK 



SHEET 2 OF 3 PRECISION ENGINEERING, INC. File No. 94-114 

Boring Location LOG OF TEST BORINGS Location CINIZA REFINERY., 

I I I s I Elevation EXISTING 
I I s I A I 

Boring Number: RFI 0405 I p I c I M I Water Level NOT ENCOUNT. Date: 07/29/94 

I L I A I p I 
I I I 0 I L I L I MATERIAL CHARACTERISTICS I I I I 
ILAB t I DEPTH BLOWS/N I T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) \M I LL I PI I CLASS. I 
I I fssssssl I c fFCC ~YST(SILICA) I I I I 
I I fssssssl I c I I I I I 
I I 1.4 lssssssl I c I I I I I 
I I 11-•1-•l I c ICLAY, SILTY, SANDY, WET, SOFT, YELLOW GRADING I I I I I 
I I 11-•/-•~ C ITO BLACK AT 3• I I I I 

3.3 c 
3.8 I IAAAAAAI I c I ASPHALT BURll RESIDUE I I I I 
4.0 I 11•11•11 I c ICLAr, SANDY, MOIST, SOFT, YELLOW BROWN I I I I I 

I f•o••o•f I C ~~r SCATTERED HIGHLY WEATHERED GRAVEL, MOISTj I I I I 
I l•o••o•l-2_l c jMoDERATELY DENSE, YELLOW BROWN, FREE SURFACE I I I I I 

5.4 I I•O**O•I I c IFLUID I I I I I 
I f/1111/f 1 c 1~. WET, FIRM TO STIFF, RED BROWN I I I I I 
I jlll/1/f I c I I I I I I 
I lt!l/1/f I c I I I I I I 
I itttttt~ c 1 I I I I I 
I f//1///f I c I I I I I I 
I l!!l/1/f I c I I I I I I 

8.8 I f//////f I c I I I I I I 
I 1·-··-·1 I c I~· SILTY, MOIST, MODERATELY DENSE, LIGHT I I I I I 

I 10.0 I 1·-··-•110 I c jBROWN I I I I I 
I TOTAL DEPTH I I I I I I I I 
I I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I ! 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 

lsize & Type of Boring: 4-1/4" ID Hollow stemmed Auger Logged By: WHK 



II' 
IV 1_., I y 1-f 

SHEET OF 3 PRECISION ENGIIIEERING, INC. File No. 94-114 

Boring Location LOG OF TEST BORINGS Location CINIZA REFINERY 

I I s I Elevation EXISTING 
I s I A I 

Boring Number: RFI 0406 p I c I M I Water Level NOT ENCOUNT. Date: 07/29/94 
L I A I p I 

I I 0 I L I L I MATERIAL CHARACTERISTICS I I I I !LAB # I DEPTH BLOWS/N I T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) I \M I LL I PI I CLASS. L I 11-•1-•l I c jCLAY, SANDY, SILTY, MOIST, FIRM, BROWN, SOME I I I I 11-•1-•l I c IFCC CATALYST SILICA LENSES I I I I 11-•1-•l I c I I I I I 11-•1-•l I c I I I I 
I 2.6 11-•l-*12.s1 c 1 I I I 
I jssssssl I c 'FCC CATALYST(SILICA) I I I 
I 3.4 lssssssl I c I I I I 
I 11•-1•-1 I c ,~, SANDY, SILTY, MOIST, FIRM, YELLOW I I I 
I 4.6 11•-1•-1 I c jsTAINING BROWN MATRIX I I I I jAAAAAAi..LJ_ C jASPBALTIC BORJI RISIDUE I I I. 
I 5.4 IAAAAAAI I c I I I ·I I 5.8 I I I c ISARDS'XORB, FRIABLE, MOIST, HARD, BROWN RED I I .I I l!l/1111 I c I CLAY, WET, STIFF, BROWN TO RED I I I I l!!//111 I c I I I I I 1111111~ c 1 I I I I jll/1111 I c I 

' I I I 
I 8.6 ll!lf!!l I c I I I I 
I It•!•!• I I c ICLAY/SABD, INTERBEDS(!" THICK), HOIST, STIFF/ I I I I II•!•!• I I c jHODEERATELY DENSE, BROWN I I I I 10.0 lt•t•t•flo 1 c 1 I I I I TOTAL DEPTH I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

lsize & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: WHK 



II' 

~ GIANT REFINING COMPANY CINIZA 

SWMU#4 TOTAL METALS 

CORING NUMBER 
PARAMETER 04V6.0 04V1 0.0 04V1 0.00 · OSV6.0 

Cadmium 2.5 <2.5 <2.5 <2.5 <2.5 
Chromium 2.5 11 7.7 7.3 12 
Lead 5.0 15 11 12 15 
Mercury 0.25 <0.25 <0.25 <0.25 <0.25 
Arsenic 2.5 <2.5 <2.5 <2.5 <2.5 
Barium 5.0 130 240 260 170 
Beryllium 2.5 <2.5 <2.5 <2.5 <2.5 
Nickel 2.5 16 10 11 18 
Vanadium 2.5 5.4 3.7 4.7 6.5 

05V10.0 06V6.0 06V10.0 

2.5 <2.5 <2.5 <2.5 
2.5 5.2 10 9.9 
5.0 12 15 13 

0.25 <0.25 <0.25 <0.25 
2.5 <2.5 <2.5 <2.5 
5.0 230 150 220 
2.5 <2.5 <2.5 <2.5 
2.5 9.2 18 9.5 
2.5 4.0 6.4 4.6 



II! 

GIANT REFINING COMPANY CINIZA 

SWMUf4 824018260 SKINNER UST 

CORING NUMBER 
PARAMETER 04V6.0 04V10.0 04V10.0D 05V6.0 

Benzene 0.5 <0.5 <0.5 <0.5 <:0.5 

Carbon Disulfide 0.5 <0.5 <0.5 <0.5 <0.5 
Chlorobenzene 0.5 <0.5 <0.5 <0.5 <0.5 

Chloroetf!YMn'Yf Ether 1.0 <1.0 <1.0 <1.0 <1.0 
1,2-0ibromoethane 0.5 <0.5 <0.5 <0.5 <0.5 
1 ,2-Dichloroethane 5.0 <5.0 <5.0 <5.0 <5.0 
1 ,4-Dioxane 50.0 <50.0 <50.0 <50.0 <50.0 
I Ethylbenzene 0.5 <0.5 <0.5 <0.5 <0.5 
Methyt Ethyl Ketone 1.0 <1.0 <1.0 <1.0 <1.0 
Styrene 0.5 <0.5 <0.5 <0.5 <0.5 
Toluene 0.5 <0.5 <0.5 <0.5 <0.5 

Xylenes 0.5 <0.5 <0.5 <0.5 <0.5 

I OSV10.0 06V6.0 06V10.0 I 
Benzene 0.5 <0.5 <0.5 <0.5 
Cllbon Disulfide 0.5 <0.5 <0.5 <0.5 
Chlorobenzene 0.5 <0.5 <0.5 <0.5 
Chloroethytvinyt Ether 1.0 <1.0 <1.0 <1.0 
1,2-Dibromoethane 0.5 <0.5 <0.5 <0.5 
1,2-0ichloroethane 5.0 <5.0 <5.0 <5.0 
1,4-Dioxane 50.0 <50.0 <50.0 <50.0 
,-•; lie 0.5 <0.5 <0.5 <0.5 
Methyl Ethyt Ketone 1.0 <1.0 1.2 <1.0 
Styrene 0.5 <0.5 <0.5 <0.5 
Toluene 0.5 <0.5 <0.5 <0.5 
Xylenes 0.5 <0.5 <0.5 <0.5 

TLS 9/94 

--



II' 

GIANT REFINING COMPANY 

SWMU14 8270 SKINNER UST 

Anthracene 5.0 

Benzenethiol 5.0 

Be a)anthracene 5.0 

Benzo(b)flouranthene 5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 

25.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
s.o 
5.0 

25.0 
5.0 
5.0 
5.0 
10.0 
25.0 

TLS 9/94 

CINIZA 

CORING NUMBER 
04V6.0 04V10.0 04V10.00 OSV6.0 

<5.0 <5.0 . <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 

<5.0 <5.0 <5.0 <5.0 
<25.0 <25.0 <25.0 <25.0 
<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 

<25.0 ·<25.0 <25.0 <25.0 
<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 
<10.0 <10.0 <10.0 <10.0 
<25.0 <25.0 <25.0 <25.0 

I' 
I. 
I 



GIANT REFINING COMPANY CINIZA 

SWMU/14 8270 SKINNER UST. cont 

PARAMETER 05V10.0 06V6.0 06V10.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

25.0 <25.0 <25.0 <25.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0. <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

25.0 <25.0 <25.0 <:25.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

5.0 <5.0 <5.0 <5.0 

10.0 <10.0 <10.0 <10.0 

25.0 <25.0 <25.0 <25.0 

TLS 9/94 
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II 

• 

~-
~le Ux3tion: --~·5~t~4~'~1?2~•'~'~--~J ________ _ 

Sample Type: __ __;;;~~O:..IL-=--------

T._. Leader: --~.L;;_,;.5.~ti--=£::.:L,:::;.Tp~~Ai--__..--

~lePus~: ~~~~~~#~.~~~at~-=f~~~~~-~z=--.~=--~~~4~~~-~s ____________ __ 
I 

Supli.Da Ket:hod: _ _...:.;~~ .. 4ul!:..~£.._ ________ _ 

Sample lfo • .ft:fRfZ'I Yd. OSaatlle TJ..-e/DescnptiOil: 9 l Jr? /ht1 

Sample No. D[7JI V?. o Sample Time/Description: f.' b <tm 

Sample No. o@IV9. ( Sa.raple T.illle/De.sc:ription: q: tJ~ lh11 

/)i!'IStJIL 

eta - II 

Sample No.~/ ,QfJSample Time/Desc:rtpt.ion: 1.' q--tJ~ rYT Ot>r .SC' 1'-

- ]);p-lf! 

General Field ObserTations: --------------------



II 

Sample Locatio11: _ _...::cJ~W~/YJ:;..;...:.,l{)~-JJ. ... L'-------
Sample Type: __ ,--:S:..;:;..O..;.,I.:;.'-;__ _______ _ 

Teaa Leader: __ ..~::k~S;..;H~tE--L.....;..,IlJ,;....,J ___ ,____ 

Sample Persounel: _...::frl-'-...~.8~tt~£:;;;,j~--=£:;;...:;..v..,,,~.., '""Z:___.(fr.;::W~t:;::::..:::;;U;:;::;:;;.;:.!)~-------

Sampl.inl Method: ___ .4...;.a.:;.f/"""/."'"'£te-.; _________ _ 

Sample No. gi!B?SVZ y~!Saple TJ.me/Desc:ri:pd.cm: 

Sample No. om .z. r l.cJ Sample Time/Desc:ripticm: 

~le Mo. 0 n; ~ Y ?.v Sample Time/Description: 

Sample No. t' rv 2. v'i. r Sample TilDe/Description: q: '-/0 Ant · 

Sample No. c 57/z. £~)Sample !!JIIe/Description: 

Surface Terra.iA: ~ 1:4 T j>t&tl$ ,£ Cv ,:;,;:=A<:t£ VI!.G. Ci£ m 7"7C' ~, 

!if?// f /'( AC.~L.IA/(l ,e";:..k/ /?'76-=rE.-h tz' !/I. 

Weather Conditions: z - :J ,_.., e II. 
; 

General Field ObserTations: ----------------------------------



II 

~le ~tioA: ----~·$~L~·~J~/n~4-'-~--s-~-------

Sample Type: ----.:a~.SL.JO"-Lt""L--------

Teaa Leader: ------~L--~S~H~6~~~ro~~N~'---------

Sallple nace: f: -&- t z... 

~le Personuel: ---~41~~t?"a.~~~~oJ~e~t--+'-Z:~-drle~~,~~~A?~~-~-·----------------; 

~~sMemod: ______ ~a~v~?~A~te~----------------

Sample No. ofl)-; J 1. 0 Salll»le Time/De.scriptiou: .... tu/_.-~._l~>~~;.c----::r'-......j{)i.-'· ::.::t?..:..:.'l...astJov""·'''--
_b/)-l -

General Field Obsenations: ---------------------

BoriDs Lithology: 0- 3 1 DMGIS /.to;L , 

c.t A v w/(Ct??e D¢4&'' .4/9 ttar &... s-f 
J. I 'G L , (!? t '( F "' /lUJ/ 1-) J.I-1/Z. 

'·r" Rell ?LAy 



II 

• 

Saaple Location: ___ s~ku:::;..:;...,.,..,.;...:..J~.-"-'-~--s"----- Sallple DB.t:e: ) - I 2 - 7 z 

~le Type: ________ s~o~'k~---------------

Teaa Leader: ________ L __ ~~·~~~6~'~rv--·-~---------

~le Per~muU: ---~~~~8~A~~~~&~·~~Y~-~~~~~tZ~O~C
.~.~~~R~~~·------------

' 

SaiRp.liDg Method: ____ fh<~;.,jl·?~4:;_,jte~-------

Sample No. OfCi=f \19. '( Sample Tille/Desc:ripcioa: ....ll:..;.'1.2,j':..;., _____ ~-'"'J:.::.ft:;..ji~5;;!:~:::!t.lr(... 

Sample No. o fZ? '1 t= ' .. )... Sample TiJDe!Descri ptioa: ----------...,j'~v~,q.~n;..:;;U!'II::lr... 

General. Field ObserTatiou: <I b t.; a ;; tta L t( &,f e 'ikO (,1' If,,~..~,· 

/3d 1\k'l G,p:n,U? I g 1' · Sl"'(UJ.VCc Ctf.A- ..Jc,;. v..C fO;A"~£ 



II' 

Saaple Location: _ ..... $;;o...;.£,N_'_m~v:;;...__~_.[ ____ _ 

Sample Type: ___ s_.o .... t_L __________ _ 

Saapliaa Method: --.:..BU~G~£..:::;,;£:::=----------

Saaple Mo • .etfi2sp.S:VeD Saaaple TJae/Descripd.oa.: /,'~0 501(.. 

/.' )-"Z> SqtL. 

;2 :-.(1"--D .(~' '-
e' [) - ¢ 

);o SOIL 

General Field Obsenat.ious: --------------------



II 

Saaple Loc:ati011: ___ s~w~· .-"Y"'':_.....;;;v;...· _-st_s-~---- Surple Date: S:-/1*:: 1Z 

Sample Type: ___ ...;.S~a-"1~'=:.---------

Teaa Leader: __ .::;L:;....;;;~~I...:.·-1..:£;;....::;;1.-..;.Ti...::O;..;..A.i..;.. __ _..._ __ 

Saarple PersoD.Del: --~cn~~IJ~A-u£-.c.~,.;;..;£.~~;:...::-l_.......:.-r_,.L..~ai4lo;.l~u£~~;;;,;.;:i2:.:$=--------; 

Sampling Method: ---'c4::;;;;L.,~w::;..:f11;:;Uic.=:.' ~re __________ _ 

Sample No. 0 >I 0 V CJ .. ) Sallple Ti.JIIf!/Descri pcioo: /~.'-/C) 

D 

Sample No.---- Sample Time/Description: -------------

Weather Conditions: CL €-.4-« , -? J d ?= w' w .-iAIP @. s=/>? ,.o/f: 
' ) ) 

General Field ObserTations: --------------------



G I A NT 
CINIZA 

REFINING 
REFINERY 

S W M U 5 
LANDFILL AREA 

............... 

SWMU 

0 00 ~ 

I 0 
0 

,I, 
~@ 

'I' 
I 



II 

p;n:CJ 0] CJtJ ENt;J NEEillNG J t;1·, ----·-·~-------~-~-- -~-------1- --- I"i ~~ n,_ 9t..-JJ4 
---·---·--·-·-

Boring Locn.tj on ----~---
J,(,("l'lt i ()fl CINIZA HEFINEHY 

_I I Is I EXISTING 
I I s I A I 

f\oring Nurnber:-'RF""-"-I-=0-=-5=-=13~---l P j C j H I Water Lcve}---.!::r:(£__~pcounT:_ Pil1 e: 07/28/94 

I 
/LAB # DEPTH 

1 o.5 

I 
I 

I L I A I p '------------------------ --
1 o / r. / r~ / MATERIAL cHARACTERISTics 

Bl.OWS/N 1 T 1 E 1 E 1 (HOISTURE,CONDITION,COLOR,GRAINSIZE,ETs:_,_j __ ~_J _ _l_cu PI CLASS. 
/1•/0•!I I c /CLAY, SANDY, GRAVELLY, DRY, LOOSE, BROWN I 
/l•lo•!/ I c I I 
/1•/0•!I I c I I 

+---+--~2-~0--~------~~~~~+----------------------------~_J---+--~----~ l•o••O•~ C /SARD, GRAVELLY(FINE), DRY TO DAMP, LOOSE, RED 
4-----+--~2'-=.8--~-------11-·-"-o•_•..::..O•_.I _ _,_, c jBROWN, MISC. BLACK DEBRIS AS WOOD PIECES 

12.8 

1 13.1 

I 
I 
I 
I 
1 15.4 

I 
I 
I 
I 
I 
I 
I 
I 
1 2o.o 1 
I TOTAL DEPTH I 

I I 
I I 
I I 
I I 

I•!••!• I I c ISARD, CLAYEY, SOME MEDIUM GRAVEL, FILL, MOIST, I 
1•1••1•1 I c IRED BRoWN, BURNED wooD AND GLAss DEBRIS, 4·-s· / 
1•1••1•1 I c /APPEARS BURNED FROM 5 TO 6.1• I 
l•l**t·LW c I I 
l•t**t•l I c I I 
11-11-11 I c 1~1 SILTY, WET, FIRM, RED BROWN, OCCASIONAL I 
11-11-11 I c lsANDY sEAMS 4" TBICK(DRYJ 

It-It-t~ c 1 
lt-tt-tl I c I 
lt-tt-tl 1 c 1 
lt-tt-tl 1 c 1 
lt-tt-tl 1 c 1 
lt-tt-tl.!W c 1 
lt-tt-tl 1 c 1 
lt-tt-tl 1 c 1 

lt-tt-tl 1 c 1 

lt-tt-11 1 c 1 
c 

l•o••o•l I c lsaBD, GRAVELLY, MOIST, DENSE 

I * 0 **0 * I I c I 

1*0 ** 0 *1 I c I 
l•o••o·~ c 1 

I•O**O•I I c I 

lt-11-11 I c ~~. SILTY, WET, STIFF, RED, 

11-11-11 I c lAND 18• 

lt-tt-tl I c I 
it-tt-tl 1 c 1 
lt-tt-tl 1 c 1 

lt-tt-tl I c I 
lt-tt-tl 1 c 1 
lt-tt-tl 1 c 1 
j/-//-/j2o I c jcRAVELLY AT 20• 

I I I I 

I I I I 
I I I I 
I I I I 
I I I I 

SAND SEAM AT 16" I 
I 
I 
I 
I 
I 
I 
I 
I 

lsize & Type of Boring: 4-1/4" ID Hollow stemmed Auger Logged By: WHK 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 



f!' 

!;J!EF:T 2 OF 7 t!~~~~_ISI<JN ENGINEEHINGI.J~-~ Fj Jf' No. __ ~~-=-!~-------~--- ----

noring Location l~ OF TEST BORINGS Lncntjon CJNIZA R.EP'INJ!:RY 

I I s I Elevation EXISTING 

I s I ,, I 
Boring Number: RFI 0514 p I c i H I Water Level NOT EHCOUNT. Date: ~8/94 -··-

L I A I p I 

I I 0 I L I L I MATERIAL CHARACTERISTICS I 
ILAB # I DEPTH I BLOWS/N I T I E I E I {MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) \H I LL I PI I CLASS. 

I I I l!!•/111 I c ICLAY, SILTY, SLIGHTY SANDY, HOIST, SOFT TC I I I 
I I I 111•1111 I c IFIRH, BROWN I I I 
I I I 111•1111 I c I I I I 
I I I lt!•/111 I c I I I I 
I I 2.5 I 11t•llfl2.51 c 1 I I I 
I I I 11•11•11 I c ,CLAY, SANDY, SCA==D FINE GRAVEL, FILL, I I I 
I I I 11•11•11 I c JMOIST, BROWN, TRASH DEBRIS, PVC, RUBBER WASHER! I I I 
I I I II•! I•! I I c JwooD, soME METAL/ALUMINUM coATED WITH ASBESTCsj I I I 
I I I it•//•! I I c I I I I I 
I I I lt•ll•t.w..J c 1 I I I I 
I I I 11•11•11 I c I I I I I 
I l I 11•11•11 I c I I I I I 
I I 6.4 I lt•ll•ll I c I I I I I 
I I I !t-•1-•l I c JCLAY, SILTY, SANDY, MOIST, STIFF, RED BROWN I I I I 
I I I !t-•1-•.l1.:2.1 c 1 I I I I 
I I I !t-•1-•l I c I I I I I 
I I I l!-•1-•l I c I I I I I 
I I I lt-•1-•l I c I I I I I 
I I ~ lt-•1-•l I c I I I I I 
I I I ·lt-•1-•l!Q_L c 1 I I I I 
I I I !t-•1-•l I c I I I I I 
I I I l!-•1-•l I c I I I I I 
I I I it-•1-•l I c I I I I I I 
I I I it-•1-•l I c I I I I I I 
I I I !t-•1-•l I c I I I I I I 
I I I it-•1-•l I c 11" SAND SEAMS FROM 12.4' TO 13.4• I I I I I 
I I 13.4 I lt-•1-•l · I c I I I I I I 
I I I 1······1 I c ISARD, FINE TO MEDIUM, LAMINATED, HOIST, DENSE,J I I I I 
I I I )'*'*'*'**'*) I c I BROWN TO MULTI COLORED I I I I I 
I I 14.8 I 1*"**"*1 15 I c I I I I I "I 
I I i l•o•,.o•l I c I~· GRAVELLY, MOIST, DENSE, MULTI COLORED I I I I I 
I I 15.8 I l•o*•o•l I c !GRAVEL, BROWN MATRIX, YELLOW SEAM AT 15.1' I I I I I 
I I I Ill-Ill! I c ,~. SLIGHTLY SILTY, WET, STIFF, RED I I I I I 
I I I 111-1111 I c I I I I I I 
I I I l!!-1111 I c I I I I I I 
I I I Jll-1111 I c I I I I I I 
I I I Ill-Ill! I c I I I I I I 
I I I J!l-1111 I c I I I "I I I 
I I I J!l-1111 I c I I I I I I 
I I I !lt-lllll.Q..l c 1 I I I I I 
I I I 111-1111 I I I I I I I 
I I I J!l-1111 I I I I I I I 
I I 21.5 I J!!-llfl I I I I I I I 
I I TOTAL DEPTH I I ., I I I I I I I 
I I I I I I I I I I I I 

Jsize & Type of Boring: 4-1/4" ID Hollow stemmed Auger Logged By: W1!K 



II 

SHEET __ J ___ or-__ :~---

Doring Locatj on ----------- LOG fjF TEST HORJ NGS ----· --------

--------1 I Is I E1 cvnt ion_ EXISTING 

I I s I A I 
Boring Number:_,RF~I_,0=5=1S:__ ___ j P I C j M j Wat_eJ J.ev~J HOT ENCOUNT. Date: 

I L I 1
' I p 1------------------------~---

1 0 I L I L I MATERIAL CI!ARACTERISTICS I I I 

~~U~B2#~-~D~EP~T~H-~~B~W~W~S~/N~~~~T~~~E41~E~~~~~MO~I~ST~U~~~,~C~O~~IT~I~ON~,~CO~W~R~,~G~AA~I~NS~I~ZE~,~ET~C~.L)_4I_\~M~I~~~~ 
I I /-/0-/ I I c I CLAY' SILTY' SCATTE~D GAAVEL, MOIST. HARD, I I I I I 
I l!-11-!l I c [BROWN I I I I I 

1.8 

2.1 

5.3 

6.2 

6.5 

I 
I 
I 
I 
I 
I 
I 

1o.4 1 

1o.6 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 

15.a 1 

I 
11.1 1 

I 
I 
I 
I 
I 

1 2o.o 1 

I TOTAL DEPTH I 
I I 
I I 
I I 
I I 

MEDIUM MOIST TO DAMP DENSE ~D BROWN 

11-•/-•~ C [CLAY, SILTY, S~Y, OCCASIONAL GAAVEL, MOIST, 

l!-•1-•l I c [HARD, BROWN 

11-•1-· I I c I 
11-•1-•l I c I 
11-•1-•l I c I 
11-•1-·.wJ. c 1 

SILTY WET YELLOW STAIN RED BROWN 

I I I I I I I I I c I£!:!!:, WET, SOFT, RED BROWN, SOME BUCK 

111////~ C fMOTTLING 

ltttttti 1 c 1 
11111111 1 c I 
lttttttl 1 c 1 
1tttttt1 1 c 1 

l""".l.!Li c 1 
j/111111 I c I 
I FGPGPG I I c I FIBERGJ..ASS IIISili.AXIOB 

11•11•11 I c I£!:!!, S~Y, MOIST TO WET, SOFT, RED BROWN, 

[1•11•11 I c jcRADES s~IER 

lt•ll•ll I c I 
it•ll•ti I c I 
it•ll•li 1 c 1 

it•ll•ti I c I 
ll•tl•!l 1 c 1 
it•ll•t.l.!2J c 1 

lt•ll•tl I c I 
it•ll•tl I c I 
lt-•1-•l I c [CLAY, SILTY, S~Y, WET, SOFT, RED BROWN 

lt-•t-•1 I c I 
11-11•11 I c [£!:!!:, SLIGHTLY SILTY, SLIGHTLY S~Y, WET, 

jt-11•11 I c lsTIFF TO HARD, RED BROWN 

11-11•11 1 c 1 

11-11•11 I c I 
11-11•11 I c I 
ll-11•1120 I c joNE 3" ROCK AT 19.7• 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

jsize & Type of Boring: 4-l/4" ID Hollow Stemmed Auger Logged By: WHK 

I 
I 
I 
I 
I 
I 



II 

,;IJEET _____ ~ ___ OF ____ ~---------

noring Location --------·- LOG r,y TEST fiORlNGS Lnr;t'!.tlun ClNJZA REFINERY 

--------1 I Is I 

I I s I ~. I 

Boring Number:_,RF~I _::_D=-e51"'-6 ___ l P I C I H I Wl'!.t.er Levr:1 NOT F:NCOUNT. IJat e: 07/28/94 

-----------1 L I A I p j ____ -

I I I I 0 I L I L I HATERIAL CHARACTERISTICS 

~~LAB~..!..# -+1--'D~E~PT,_,_B_.._I _____,B~LO~WS~/_,_N_..._I ___;T:...__ji-'E~~--"E'--'II--J.-C( H~OI!.-"S~TU:e:::RE=:;r'-'=.CO~ND"'-I"-"T~IO"-"N.c,C~OLO=Re,G=RA"-"I-"-'NS~I""ZE:L, E"-"T-"-C:J. )---+-- \H _j__I.l-__j_R_.J;_j_ CLJ\SS. 
I I I l!-11-11 I c lcu..Y, SILTY, SOME CARBONATE NODULES, DAHP TO 

I I I 11-1+-11 I c IHOIST, HARD, BROWN, GRADES SANDIER 

I I I 11-11-11 lcl 

I I 11-1+-11 I c I 
I I 11-11-1 1L:21 c 1 
1 1 11-11-11 1 c 1 
I I 11-t+-tl I c I 
I I tt-11-tl I c I 

I I lt-t+-tl I c I 
I I Jt-tt-tl-2-1 c 1 
I I lt-tt-tl I c I 
I I lt-1+-tl I c I 
I 1 lt-tl-tl 1 c 1 
I I lt-t+-11 I c I 
I I It-ti-t~ c 1 
I I ft-11-IJ I c I 
I I lt-t+-11 I c I 
I 9.o I lt-11-11 I c I 
I I l•ouo•l I c I!!!!!?.· MULTICOLORED FINE GRAVEL r DRY TO DAMP I 

· I 10.2 I _ I•O••o•llo I c loENsE 
I I 111-1111 I c ICLAY, SLIGHTLY SANDY, SOME CARBONATE NODULES, 

I I ltl-1+11 I c lsoME sAND PARTINGs, MOIST, HARD, BRoWN, 

I 1 111-tttl 1 c 1 
I 1 ltt-tttl 1 c 1 
I 1 111-t+tl I c I 
I I 111-:lltl I c I 
I I Jll-t+tl I c I 
I 1 ltt-tttl 1 c 1 
I I 111-lltl I c I 
I 1 Jtt-t+tll2-l c 1 
I I Jti-tttl 1 c 1 
I 1 Jll-t+tl 1 c 1 
I I Jtt-tttl I c I 
I I 111-tlll I c I 
I I 111-t+tl I c I 
I I ltt-tttl 1 c 1 
I 1 ltt-t+tl 1 c 1 
I I Jll-lltl 1 c 1 
I I 111-1111 I c I 

1 2o.o 1 ltt-tttl2o 1 c 1 

'TOTAL DEPTH I I I I I 
I I I I I I 

I I I I I I 
I I I I I I 

I I I I I I 

lsize ' Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: WHK 
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Saaple Locat:i011: __ s;:..:.w~m.-...u __ * __ 7 ___ _ 

~le Type: ----~~~0·1~~-----------------

Teaa~er: --~b~·~S~H~~~~~~~O~N~---------

Sample Dat:e: S- 7 - f Z. 

Sample No. ---- Sample Ti.IDe/Descript:ion: -------------

Sample No.----

Surface Terrain: 
0'1111)[<rf.. 

Sample Tiae/Descript.ion: ------------

General Field Observations: ----------------------------------



s.a.pl.e Locatioa: J"WMt) ~ 7 Sample Date: s-· ?-1~ 

~le Tne: --~'~o~'~L~------------------
Teaa Leader: _ .... L-~· ..::5..;.1-t_f.:;;..:;l-;..TD:..:..:,.J..;... ___ _.. __ 

Surple Persoeel: _.-.m~·-s;G~A-IZ..N~;,o:.;:;;'-..... i~1....-r...:·......:=~~'L.:~==-----------

Saatpl.illg Met:hod: __ .A11.:.:..:4~£.~L=------------

Saaaple Ho.(f;ro7oJII1. oSalatJle Time/Desaiptiaa.: // i !ip /lyl1 01 u 15 r 4 <?JL 
ID- dJ 

Sample No. ---- Sample TiM/Description: -------------

Sample No. ---- Sample Time/Description: ------------

General Field Observations: -------------------------------------



II 

DATA MA!IAQltERT 

Sample Locatioo: __.;1"-lli:W::.""~-=-u~::tt:"--'7 ______ _ Sample na ee: 5- 7- 1 -z.. 

Sample Type: __ ......:.S~o:.l.-6=-----------

Teaa Leader: __ ..,Lw.·.-s~u.-~=-='-~'...;":::.:d:.;;;r_.--------

Sample PersOJUJel.: _.:.rY\u..-""'&fla:c&~N'-l'-:::;..Lt ___ :r:/.....:... _.g~oGio&.liF-&i:ll;oij$ __________ _ 

Sampllna Method: _ .... A-~u'""4""E.......:I?::.------------

Sample No.---- Sample Time/Description: -------------

Boring LithOloaJ: /')- f, J 1 i>l't(?JC. kL/1t. ~.--J/~ .J-'/u ! ,4..../~ H.J() $.f~£ 

C.ectv£(c, '· (" +p 1.0' !#fi'C4C£A CJ....Aa .~,D- S:' Uotc.&y C'-4tt 



II 

DATA MA1IAGEMEHT 

Salrple LocatiaD: __ .s:aU~::w:::..:..M:..uV""-::it-7..~...-____ _ Sallple Dlite: S"- 1- 4f z. 

Sample Tne: __ .._,;5::::...:;o.!.t.::L::.-..--------

Tea~~ Leader; __ ...,jL~r:;..:... _.SIIi...,I;;Hu£.=.t=k-.:-rO...:;.;,.J;.;:... __ ...._ __ 

Sample Persouel: -..:rl1~·~cSii.:4tg:;;;;g;:i;,leJ:=.ii'-'-'f~,__..:.'l._..-.a.::c?.c~C..=-=.C..::::...e::..:::.s _________ _ 

~~~Me~d: ----~6hd4~~£~6b---------------------
Saarple No .itf:Lozg./ tW. o Sample TiiDe/Descript:iao.: ,z; 50 l?t1 

l 
I 

Sample No.---- Sample Tille/Desc:ription: -------------

General Field ObserTation.s: --------------------



GIANT 
CINIZA 

REFINING 
REFINERY 

S W M U 7 
FIRE TRAINING A R E A 

'--------------------------------to 

..........___ 

00 
00 

0 00 
0 00 SWM 

00 
0 

00 

0 
0 

00 00 

0 0 0 00 

0 0 Ill o o 0 

,I, 

s::> @ _______,.-..... 
'I' 



II' 

SHEET OF 2 PRECISION ENGINEERING, INC. File No. 94-114 

Boring Location LOG OF TEST BORINGS Location CINIZA REFINERY 

I I I s I Elevation EXISTING 
I I s I A I 

Boring Number: RFI 0705 I p I c I M I Water Level NOT ENCOUNT. Date: 08/11/94 

I L I A I p I 
I I 0 I L I L I MATERIAL CHARACTERISTICS I I I jLAB I DEPTH BLOWS/N I T I E I E I (MOISTURE 1 CONDITION 1 COLOR 1 GRAINSIZE 1 ETC.) \M I LL I PI I CLASS. 
I itottotl I c ICLAY, GRAVELLY, WET, STIFF, BROWN, SOME BLACK I I I I I I!0//011 1 c !sTREAKS I I I I I ito/toll I c I I I I I 

2.0 

If•//*/~ C !CLAY, SANDY, WET, STIFF, BROWN 
3.0 !•II• I c 

I 111•1111 I c !CLAY, SLIGHTLY SANDY, WET, STIFF, BROWN, I I 
I itt•/111 I c !BLOCKY, SOME CARBONATE NODULES AND CARBONATE I I I itl•/111 I c !INFILLING I I I itt•tttl2..J c 1 I I I itl•/111 I c I I I I Jtl•/111 I c I I I 

6.5 I 111•1111 I c I I I 
I 11•11•11 I c JCLAY, SANDY, MOIST TO WET, STIFF, BROWN, I I 

7.6 I l!•l/•117.51 C IBLOCKY 1 2" SAND SEAMS EVERY 7" I I 
I l•/u/• I I c ,~, CLAYEY, MOIST TO WET, MODERATELY DENSE, I I 
I l•/u/•l I c !BROWN I I 

8.8 I l•fuf•l I c I I I I 
9.5 I , ... , ... , I c ,SARD, SLIGHTLY CLAYEY, MOIST, MODERATELY DENSE' I I 

I I•O••O•.l!ti c ,~, GRAVELLY(FINE), MOIST, DENSE, BROWN I I I 
I l•o .. o•J I c I I I I 
I I •ouo• I I c I I I I 
I f•o••o•J I c I I I I 
I I *0**0* I I c I I I ,,t I 12.3 I I •o ... o• I I c I I I ITOTAL DEPTH I I I I I I 

I I I I I I I 
I I I I I I I I I I I I I I I 
I I .ll.?J I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I .I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I lti I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

!size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: WHK 



II 

SHEET _ _;2 __ 0F_---"-2 __ PRECISION ENGINEERING, INC. F i lc No • ....:9:....:..4 -~1=14,_ __ _ 

Boring Location ------ LOG OF TEST BORINGS Location CINIZA REFINERY 

---------1 I Is I Elevation.--=E=XI=S=TI=NG~--
I I s I A I 

Boring Number:....:RF.:o..::...I ~07.:...::0c.::...6 ___ l P I C I M I Water Level NOT ENCOUNT. Date: _.::.;OB:.c.f.:..:ll"-'/9:.;::4c.__ 

---------------1 L I A I p 1---------------------------I I 
ILAB I I DEPTH BLOWS/N 

I I 
I I 

1.5 

4.5 

7.8 

9.7 

10.0 

11.9 

12.8 

13.1 

jTOTAL DEPTH I 

1 0 I L I L I MATERIAL CHARACTERISTICS I 
I T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) I \M 
I•!O•!OI I c l~r CLAYEY, GRAVELLY(UP TO 2"), MOIST, DENSEI 
I•!O•!OI I c IBROWN TO GREEN I 
•/0•/0 

I!0//0/I I c ICLAY, GRAVELLYY, WET, STIFF, BROWN 

ltottot~ c 1 
I to11ot I I c I 

lto11o11 1 c 1 

I to11o1 I I c I 
I to11o1 I I c I I 
jll•/11~ c I~· SLIGHTY SANDY, MOIST, HARD, BROWN, FINE I 
l!!•/111 I c IBLOCKY(< o.s CM), CARBONATE INFILLING IN I 

I II. I II I I c I JOINTS I 
lll•tlll I c I I 
lll•lltl I c I I 
I 11•1 II .lz.:_tl c I I 

111•1111 l c I I 
11•11•11 I c I~· SANDY, MOIST TO WET, STIFF, BROWN I 

lt•ll•tl I c I I 
lt•ll•tl I c I I 
I•O••O•I1o I c ISARD, GRAVELLY<FINEl, MOIST, DENSE, BROWN I 
11111111 I c I~· WET, STIFF, BROWN I 

1"""1 1 c 1 I 
1"""1 I c I I 
11111111 I c I ! 
11•11•11 I c I~· SANDY, WET, STIFF, BROWN I 

lt•ll•tl I c I I 
!······! I c jSARD, FINE, MOIST, LOOSE, BROWN I 

I I 
I I I 
ll.W I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
J2Q_J I 
I I I 
I I I 
I I I 
I I I 
I I I 

lsize & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: WHK 

I I 
I LL I PI I CLASS. 

I I 
I I 

"' 
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/ 

~rle roir.t nu:~cr 
!ltrth of ~-iL1rl: 

~nti::-~~ 

n:o-~~~1c 

B:riuD 

Cob;J.lt 

! ead 
l'krcu:-r 
Hi c~:l 

:.~I er.i ur. 
~1l:-tadi u:t , . .1nc 

'-·-"' 

·-~ .... 
/ ,. 

~ ' ,.., , .. ,,... ' ' >~<+·"' 

Rf"I09 - Ir.active Land Trntoent Ar~i:. and Drain~~... L. Tfr- r;' Jr~ ,· ,.-
07 07 

'10.0 1/2.0 
07 

'.'5.0 
07 

V7.'J 
01 

ES.O 

U~it: Rc:u!t Rcsu!t Rc~~~~ R:su!t Unit: R:su!~ 

:rs/h~ 

:s/1:9 
r.s/1:~ 

::l:J/1:= 
C'J/k: 
~/b 
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• I 

• RFI09 - !r.activ~ Llnd Trtat=~nt Area ~nd Draina3e Ditch 

Samrl2 Pcint ~cmb~r 
07 (1"7 

•/ 07 07 01 

Dcr~h cf ~a.:~r1~ 
vo.~ 

II? r, ~'S. 0 V".1.() 
~c: 1\ 

•..J•··· -·-·· 'v 

P.1ra::~~hr 
Unit~ P.c.su1t Result R~:.~J~t Rc:.ult !..In i t.s P.~;ul t 

Method 82~0 

C:hloror.~eth~r.c 
u:t/b ND Hn ND ~ID u3/L t[! 

Bromon:cthaM IJ:J/k!! tiD ~!D ND ND IJ!!/L HD 

'.'in·d drl cri de u:/J.:!:! ~ID ND MD N!} ::~/L HD 

Chloro~than~ 
u:::.'~!! ~ID ND ~m ND 1;3/L HD 

M~thYI~ne chl~rid~ 
u~/~g ND tiD ND MD u;t/L ~'D 

1.1-Dichlorocthene U!!/~9 NO tf.) ND Nil ~J!!/l ND 

1.1-Dichloro~thanc 
U!!/b; MD !-[l ~ HD :J~/l ND 

1,2-Dichlorocthcne (ci:;/trilns) u'/k9 H!l Nil H!l ND l::J.'l ~ 

Chlt~rofCir:r. 
U!!/k~ ~ tiD ND ND u!!/L un ,..., 

1,2-Dichloroethlne u:.'kg ND ND ND HD U3/l If!) 

1.1.1-Trichlorocthilnc u'/1:9 ND tiD ND ND U!!/l tiD 

Carbon t:t~achloride 
U'J/1:9 NO NO N!l HD U!J/l NO 

Brt•IIICd i = h 1 oroa:cthanc U!!fk!:l N!) ND ND ND u:/L ~ 

!.2-Dich1ororrorar.~ 
IJ9/~9 ND H!) ND ~lD u:/l !'[! 

tran~-!.3-DichlCiroProrcn
c u:/~!:1 ~ID ND ND ND U;t/l ND 

Trichloroeth~nc 
~Js/bJ liD MD ND ~m 1.!9/L NI! 

Dibrt~Dcchloro~cth~nc 
u~/1:~ ND tiD ND ND C!!/L ND 

1.1.~-Trichlorocthene 
U9/k9 ND ND ND ~ ~9/l HD 

~cnzenc 
U!.l/\:~ ~ ND ND l-ID 1:9/L tiD 

ci~-1.3-Dichlo~o~r~rcr.t 
U!;l/~: HO ND ND NO U:JIL HD 

~-Chl~ro~thrl vinrl ether t:!.l/b HD r-m HD ND lJ'/l ~m 

Broraofor~:~ 
U9/~g HD NO HD HD U9/l w.J 

!.1.2.2-Tetrlchl~rcethlne
 u:~/1:3 ND t-ID ND ND U!.l/l HD 

T2trachloro:thcnc U9/k9 ND NO HD HD U!!/l ~m 

Tolucn~ 
us/b ND ND HD ND u'/l ND 

Chlor~b:!nzer.e 
u:~/k9 NO ND ND HD U9/l HD 

EthYl benzene U3/l:9 HD ND ND ND U9/L ~m 

A~ctonc 
u~/~' ND ~ID HI} ND us.'L 12 

~crolein 
!J9/k~ rm HD ND ND us/L ~'D 

Acr'tbnitrile IJ9/~9 HD ND N!} ~D uCJ/L ND 

S;1rbon di~ulfid~ IJS/k9 NO ND ND ~[I IJ!!/L ~m 

Dibromoctthan:! l:'/k9 HD ND ~[l ND u'/l 1m 

tr<:.n!:-1, 4'-Dich 1 r.rC~-2-buterre ug/l::t liD ND ND ND U!:!/L ND 

Dichlorodifl~croQcthanc 
IJ9/~9 ND HD ~ID ND U9/l HD 

tran~-1.2-Dich 1 orodherre us/kg ND ND ND ND U9/l HD 

Ethanol u'/!:s ND ND ND ND U9/L i'ID 

lodomrthanc us/1:!! HD ND ND ND U9/l ND 

2-But:lnone (~) IJ!J/k:l ND HD ND ND us/L ND 

~-Methrl-2-rentar.onc !MIPY.l \J9/b ND tin ND ~m us/L HD 

Sb-ren~ 
U9/~9 ND PID ND H!) U:J/L HD 

Trichlorofluoro~eth~ne 
U9/l:9 ND HD ND ND U9/l NO 

1.2.3-TrichlororroPar.~ 
U9/k9 ND ND ND HD U9/l HD 

lJir.Yl a.::!tilh lJ9/k9 ND HlJ ND ~ID U9/L ND 

SthYl mctha::nhtt:? :Jg/1:9 ND ND HD MD u!.l.'L HD 

~YI~ne~. (tc~t~l l U!l/b tiD ~!D ND ~[I 

2-H~xanonc 
:j~~~~ HD HD ND ND U!l.'l ND 

8.34 
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RFI09- In~ctiv~ Land Tr!atmtnt Area and Draina!!c Ditch 

$l~~lc roint nucber 07 07 07 07 01 

!JePth cf .S:a.JIP1t vo.o . V3.0 ~.0 '17.0 E5.0 

P=1ra::~et~:-
!Jnit:; P.e:;ult R~sult Rc::~:lt R~su!t L!ni ts Rcr.:Jl t 

Methr.d 8270 

P.cl:'narthene ll3/~9 ND ND ND ~ID usll 1-!D 

AcenaPhthrl~ne U:l/1:'3 ~m ~ID ND ND u::;.'L ND 

Acctorhenone U!!i~!l HD ND ND HD U!!IL ~SD 

~-t:rri nobirhcnYl IJ!J/k:J ND HD tiD HD ug/l HD 

r.r:ilinc u~/1:9 ND l-ID tiD ND u9/L Nil 

Anthracene U9/l:9 tiD ND HD ~ID us.'L ND 

Bcnzo(al~nthracrne ug/~!! ND ND HD fi.'D U!!IL ND 

Ben:o<blf!uoranther.~ us/l:g Nil w.l ND Nil U9.'l ~ID 

9enzo(klfluoranthene u~ik!l ND t[l HD ND U!!/l HD 

B~nzo(g,h,ilP~rYlene us/1:3 HD HD HD ND 1J9/l HD 

Benzo{\l)l":'rene us/ks ND ND ND tiD U!l/l l-ID 

Benzyl alcohol U!J/1:9 ND HD ND ND us/l ND 

bi;.(2-Chloroethoxvl~eth~ne ug/1:!:: ND ND ND HD U9/l HD 

bis(2-Ghloroethrll ether U'J/1:!1 ND HD tiD ~ us/l HD 

bis{2-ChlcroisoPrOPYll-ethcr ut~/lcs ND ND ND HD U!!/l ~!D 

bisC2-EthYihcxvll ~hth~late U!l/1:9 tiD ND HD ND ~.:s/L Hll 

1-BrocoPhtnYl Phenyl ether us/~9 tiD NO ND ND us/L ND 

ButYl ben:Yl Phth~late ug/1:9 HD N!l ND HD U::J/l ND 

~-Chloroaniline U9/~g ND ND ND ND us/L ND 

~-ch 1 oro-3""111~t!wl Pheno 1 us/~s I'!D HD HD ND u:,~/L tiD 

2-Chlorocarhthalcnc u~/1:9 tm ND ND ND us/L ND 

2-Gh 1 ::r.~r-heno 1 t:s/ks HD ND HD HD U!J/L ND 

~-ChloroPhenYl PhenYl ~ther U9/tg ·ND ND HD ND ug/L HD 

o-cr~ sol u::;/1:9 HD HD ND ND U::J/L HD 

m t: r-Gre~.ol (~.} ug/l:!l HD ND HD HD U9/l HD 

Chrrsene ug/~!J HD HD HD HD u::J/L NO 

Dibenz(a,hl~nthr~ccnc U9/ks Nil ND tiD ND us/L HD 

Di-n-~ut'l'l Phthalate ug/~9 ND ND HD ND U3/L HD 

1, 2-Di ch 1 orober1zent u::/1:9 ~ID Nil ND tiD U!:/l ND 

1.3-Dichloroben!en! ug/ks ND ND ~ID ~ID •J9/L ND 

1.~-Dichlorobenz2ne U!.l/X9 tiD tffi Nrl ND ug/L ND 

3,3-Dichlorobenzenc U9/kg HD HD HD ND us/L HD 

2.4-DichlcroPhenol ug/ks HD ND ND ND ug/L HD 

2,6-Cichloro~henol U'3/1:'3 ~m tiD ND tiD ug/L .HI) 

DiethYl Phth~late us/k9 ND HD ND HD u9/L ND 

~Dimethrl~inoazobenzene 1J!J/K9 ND ND ND ml U':!/l HD 

7.12-DimethYlbenz(~}- ug/~9 ND ND ND ND U9/L ND 

anthracene U:J/b NO ND tiD ND U9/L ND 

i.a-DimethYlrhenethyl-aminc U!l/~9 ND ND ND ND U!:/l HD 

2.4-DimethYlPhenol u:,~/1:9 ND ml HD ND us/l HD 

DimethYl Phth~late us/k~ ND ND ND ND us/L ND 

1.3-Dini troel!nz~ne u'/ks ND ND ND ~ID IJ9/L ND 

~.6-Dinitro-o-cresol us/k!! HD ND HD ND us/L ND 

2,4-Dinitrophenol ug/ks ND ND ND HD ug/L ND 

2,4-Dinitrotoluene U9/k9 ND ND HD ND U:J/l tiD 

~ 
2,6-Dinitrotoluene ug/k9 NO ~ID ND ND us/L HD 

Di-n-octyl rhthllate :.19/1<::: ~ liD NlJ ND us/L ND 

Di?hcn':'l:a.ine 11:;1/1:9 ND ND HD ND U9/l HD 

• 8.35 
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RFI09 - Inactive Land Treat~ent ~rc~ and [~ainase Ditch 

Saarlc ~oint nucber 07 07 07 07 01 

I 
DtPt~ of SaJIIPle 

110.0 \'3.0 11'5.0 \'7. 0 E5.0 

Pirlr.eter Unit~ f!csu 1t P.csult Re:.ult Rc~ult IJni t:; R~::;ult 

I Method £270 <con't) 

EthYl cethanesulfon~te us/ks ND ND ND ND U9/L ND 

I Fluoranthene ug/!!g ~m HD HD ND us/L ND 

Fluorene us/1:~ ND liD ~ ND u~/L Nl:l 

Hex~chlorobcnzenc 
:!9/1:9 ND ND ND ~D U9/L HD 

I Hcxachlorobutadiene us/1:9 ND ~m ND ND !J!!/L ND 

HexachlorocYclo~entadiene 
IJ:;t/I::J ND HD HD ND IJ9/L HO 

Hexachloro~thane 
us/1:9 ND ND N[l ND U9/L ND 

I 
lnd~no(1,2,3-cdlPYrene 

u:J/ks ND ND ~m ND us/L HD 

lsCtPhort~ne 
us/1:~ ND ND ND ND U9/l ND 

3-Methy\cholanthrene 1J9/I:!l ND ND ND HD u::t/l ND 

- Methyl cethanesu1fonate u~/1:~ ND ND ND liD us/l ND 

2~ethY!na~htha\ene us /I" ND HD ND ND us/!. liD 

~rhthi:1cnc 
u~/1<!: ND HD HD ~ u::t/L ~[I 

1-Narhth-: 1 a:~~i ne U9/K9 NO N!J ND ~[) :.~s/L ND 

I 2-N.:lPhthY1aine U9/k9 ND tiD ND ND IJ9/L ND 

2-Nitroani1iM IJ~/!(g ND tiD ND HD U!e!/l ND 

3-th troani 1 ine u~/~~ ND ND HD ND U9/l ND .. ~-Hit:-clni1inc 
U!e!.'l:!l MD ~ID ND ND U!l.'l HD 

Mitrcben::cnc u~/r.s ND ND ND HD U!J/l l-ID 

2-Nit:-orhencl us/1:9 ND ND ND NO us/L ND 

• 1-NitroPheno1 u~/~~ ND tiD ND Nil us/l t-[1 

H-Ni troso-di -r.-buh\ ~ine U!l/!:9 ND ~ID ~ID ND ug/L HD 

H-Nitrosodi~ethy\aQint us/b ND liD tiD ND U!!/l tiD 

I 
M-Hi tros.,di~hent I a:~iM U9/~9 ND HD ND ND u9/l HD 

~itrc>o-di-n-rroPY1~mir.e 
u~/l:g ND ND ND ~ID U9/L ND 

N-Nitro~oripcridine us.'b ND ND tiD Nil U9/l ND 

Pent~ch1orobcnzene 
U9/k!:J ~[l ~[I ND tiD u!:/l ND 

I. Pentachloronitroben~en~ 
U!.1!K9 ND ND ~JD tiD u!J/L ND 

Pent~chl~roPhenol u9/l:9 ~ ND ND ND u!.l/L NO 

Ph~nlcctin 
U9/~g ND ND ~ID ~ID U!l.'L ND 

Phen~nthrenc us/1:~ ~m ~[I ND HD us/l ND 

Pher.ol U9/b HD ND ND ND U:J/l HD 

2-Picoline u~/~s HD t[l ND t·m IJ9/L tiD 

Prona:tidc ug/1<9 ND ND ND tiD ug/L ND 

PYrenc U9/l:~ ND HD HD Nil U9/L NO 

1,2.~.5-Tctrachloro-ben:enc U9fk!l ND HD ND ND ~Jg/L ND 

2.3.~.6-Tetrachlorophenol us/k~ tiD ND ~ID ND U!:/l ND 

1.2.~-Trichlorobenzene us/ks MD ND ND ND U9/l ND 

2.4,5-lrichloroPhenol u~/~g ND ND ND tiD U!!/L ND 

2.~.6-1rich\oro~hcno1 u'/kg ND ~ID ND HD IJS/l ~ID 

Btnzidinc u~/ks ND ND ND ND usJL ~[! 

Benzoic acid u::.'k-3 ND ~D ND ND u3/L ND 

1-chloronaPhthalcnc us/h~ ND HD ND ND U!J/L tiD 

1,2-DiFhenYihYdrazin~ us/~g ND NO Nil HD u'/L w.l 

8.36 
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RFI09 - Inactive L~nd Treat~ent Are~ ~nd Draina~e Ditch 

Sa,,p] ~ POint nrllllb~r 06 06 06 06 06 

D'-'Pth ()f ~-ar:rrl~ vo.o 1/3.0 ro.o V5.0 'fl.O 

?ar·a111~tcr Unit: Result Rgult R:-~clt Rc~.u 1 t Re~.u 1 t 

Method ?:2.70 !cc•n't l 

Ethrl ctth~ncsulfcn~te u~/b1 ND ND ND ND ND 

Fl:.:ora.nthene U!!II:!J HD ND r;r; HD ~[l 

Fluorene U!!f\:!.1 ~ID ND ND ND ND 

He~achlorcben:en~ U!J/1:!.1 ND ~ID HD ND ![I 

Hcxa.chlorobutadiene u~/b ND ~ID ND ND ~!D 

He>:ach 1 or-oc-:-cl oPentadicn~ l:!!/hl ~m ND ND ~m HD 

Htxach 1 or·c•ctt.ane U!!/i:!l1 ~[l ~[I ND HD ND 

Ind~no(1,2,3-cdlrrren~ u~/k!l ND NO HD ~ID HD 

l$oPhcronc U9/b ND HD ~!D ND ND 

3-f'!cthYicholanthrene lj:_l/k!.l MD ~ID ND ND HD 

~cth":'l meth~ncsulfonate U!l/1:9 ~[l HD HD ND ND 

2-~ethYlnJ:-hthalene IJ!Jfk!.l ND ND ND HO HD 

NaPhthalene u!!/l:s ND NO tiD ND ND 

t -Na:-hthY ll:ni ne U!.l/1:!.1 HD ND ND ND ~10 

2-N;:.Phthrluine IJ!llb HD ND Nl' ND ND 

2-Nitrolnilinc U!:lfk9 ~'D ND ND ND HD 

3-th troani 1 ine U9/l:!! I·III tiD ND ND ~[I 

·~-Ni troani 1 ine ll!!/b ~m ~ID ND ~m HD 

Iii trobenane u!:l/r.s HD ND ND ~m ND 

2-Ni troPhcno 1 IJ9fk9 HD HD ND ND ND 

~-Nitrorhcnol U9/r,!.1 ND HD HD ND ND 

~Hii tros~-di -n-br~hl illlline U3/K9 ND ND N!l HD HD 

N-Nitrc$odir.ethYlat.inc u:;~/1:9 ND ND ~'D NO NO 

N-Nitro:,ocirhen":'llmine U!!/K!.I ND HD ND tiD HD 

H-Nitrcso-di-n-ProrYla:.ine U9fk9 ~ID ~ID riD ND ND 

N-HitrosoPiPcridin~ u'/kg ND ND HD HD HD 

?cntachlorobcnz~nc u::/~9 ND ND ND Nil liD 

Pcntachloronitrobenz~ne U!3/k' NO ~ID ND NO tiD 

P~ntachlororhenol us/1:~ ND ND HD tiD liD 

Phcn'lcctin ug/b ~m ND ND NO HD 

Phen;:.nthrene U9/l:g ND ND ND ND MD 

Phenol :.~:.:/1:3 ND ~'D tiD ND HD 

2-Picoline u~/~g Nn rm ND HD ND 

Prona:~idt U3/k9 ~m HD N!) N!) ND 

Pnene U!.lfkg 20000 Nn ND ND ND 

1,2,4,5-Tctrachloro-benzcne IJ!J/1:9 ND HD ND HD HD 

2,3,4,6-Tctr~chloroPhcnol ug/1:!.1 ~!D ND ND ND ND .. 1.2,4-Trichlorobenzenc U!J/kg HD ND ND HD tiD 

2.4,5-TrichloroPhenol U9/kg ND ND ND ND ND 
~ ' 

2,~,6-TrichloroPhenol ug/ks HD HD NO HD HD 

• Benzidine U9/k9 N!l ~'!) ~lD ND ND 

Ben::lic lcid U!J/K9 ND HD HD NO ND 

1-Chloronal'hthalene U9/k!.1 ND ND tiD NO ND 

1,2-DiPhenYihYdra~ine u'/1::: HD ND ND ?ID ND 

~ 

• 8.32 



t 
il 

P.FI09- Inactiv: Land Treat~ent ~re~ Qnd Drain~~~ Ditch 

s~~~~ ~oint number 06 06 !)6 06 Q6 

I 
DePth of !-~Pic 

1/0.0 .1./3.0 ro.o vs.o 'fi. 0 

P-lr:.lr.ldt:-
Unib R~sult P.esu!t Rc!-ul t R~!:ult P.~:-u!t 

' 
M::thod 8270 

Aceno:Pthene u~/~~ H!J ND ND ND ND 

I 
nccnaphth'i'ltne U!!/~9 HD ND HD HD H9 

AcetoPhencnt u~/k!J HI! ND N!.l liD Nil 

4-:"!:!inottiPhern·l IJ!I/~! ffi) ffi) N~ ND ,'ID 

-
~rdlinc 

'J!'/l:~ HD tiD tdl ND tiD 

:'\nthr~ccnc 
~s!h ~m ~ID ND HD tiD 

Benzo!a};:nthr~cen~ 
:19/k~ ~[! ~Jl' ND ND ~ID 

Bcn:ofb)f!uorlnthcnt U!l.'!>:!l MD ND ND ND ND 

:.I Bcn~olk)flu~r~nthen
e u::/b ND ND ND iio,; ~ID 

:~, 2~n~o(,,h,iJPtrY1t
OC U9/J:g ND ND ~lD HD ND 

l!en~c(a )!'Yr~nc 
us/k'• HD ~ ND tiD ND 

.J 
Bcn~·tJ al:::chol <;g/k9 ND ~ID HD ~0 ND 

bi~I2-Chlorocthffxr)
-m~~fuin~ us/k9 HP ND ND ND ND 

bis <2-Ch 1 or~:~dflt".l J tt~r U!7/l:~ 
.ND HD ND ND 

•\41 

• 
~i!·(r.Ch·h1J"1:t.L~OI'!M~

'YI J-etiltr U!!/Y.r- '"m l-ID ND 
kll 

~h:,·:.:•-tthYI.1~XY~.) 
:-hth~li!L v,./1:"3 HD tiD ~m 

HD ~ 

~-R.~"i)morhcm·<:! pt,~nYI rthcr u~/~~ ND ND NJ' .ND ND 

1'.Jn1 b~~·'i·~ ;•htha.l at: !;!;1/kg ND ND ,i!} Nl3 }'[I 

1-Ch I orr.r-~n:i 1 i ne ug/k!l t-ID tiD.- <liD ~ID liD .~· 

... 4-ct: lor'•·-3-r.u~thr! :-hen~.l 
IJ9/~!1 HD lfD ;:'@ ~10 HD 

2-ch 1 llf" r.~Phtha 1'"'"' U9/k!1 Nil JD. I'W ND ND 

I 
:: -t:h l orcPheno I u-::/1:9 H!'l 'riD tiD !'lD ND 

1-Ch1ororhcnYI rhenrl ether U9/k~ liD ~ tiD HD ND 

o-creso1 U9/k!1 ~m !il) ND ND ND 

111 ~~ p-Cre:;c•l (~) us/Y.~ Nil ND ND ND ~'!! 

I ChrY:;ene oz:o; /i:! ~~;(j MD ND riD HD 

Dibenzl~.hla.nthra~e
ne ug//1.5: Nl) ND ND ND ND 

Di-n-butYl ~hthalat~ 
U!/i'.'> HD HD ND HD HD 

rl 
1,2-Dichloroben:ene us/~9 ND ND tiD ~m ND 

1. 3-Di chI or~:~ben::cnt tJfllk9 ND ND ND ND MD 

1, t ·Di c~ 1 oroben:efle us/k!: ~ID ND ND ND ND 

3,3-Dichl~robenzenc 
u'/ks ~ID HD ~ID ND HD 

2.~-DichloroPh~nol 
u~~~~' ND ND ~ID ND HD 

2,6-DichloroPhenol u'/k~ HD NO ~ID ND HD 

Di~thYI Phthalate U9/k~ ND ND HD ND ND 

r-Di::~ethvluinr~azob
cnz~nc us/kg ND ND ND ND HD 

7.12-Di~ethYlbenzlal
- u~/~~ ND ND ND ND ND 

~nthraccne 
us/ks ND HD ND liD ND 

a.a-DimethYIPhenethYl-amint u!:/ks ND ND ND ND ND 

2,1-DimethrlPhenol u~/!:g ~D HI) HD ND HD 

Di~:~ethYI Phthalate U9/~9 ND Nil ND HD ND 

1,3-Dinitrobenzene us.'b ND ~m ND HD ND 

~.6-Dinitro-o-cre$ol 
u9/!cs ND ND ND ND ND 

2,4-DinitroPhenol us/ks ND HD ND liD ND 

2,~-DinitrGtoluenc 
u~/~~ ND NlJ ND ND ND 

2,6-DinitrctQ1uene u~/!:!1 ND ND ND ND ~ 

Di-n-ochl Phth~J:)t~ 
u~/k~ ND ~ID t-ID tiD t-..'D 

DiPhenYla:nine iJ;J/~!1 ~m ~I!) ~JO ND ND 

8.31 



II 

RFI09 - lnacti v~ ~an~ Trcatl:l<!nt Ar::a a.nd !lrJ.ina.'c Oi tch 

Sa:;P1=' P~in~ r;:;cb::"' 
I'lL 06 Ot. I'lL f•L 
-_•v \,•""' ....... 

Dc:-th o:•f ~;u;rlc 
'10.0 \'3.0 !!'3.0 \'5.0 '.r:. 0 

~;:ralllett'r 
l!r:it:, P.e~ult Result Rc!.ult Re!·ult Re~:Jit 

l1cthod 2240 

ChI cro:~~ett;an~ :.J~/b ~ID ~[I ND HlJ UTt ..... 

B:--~QCrte?t~l:':~ 
IJS/~9 HD ~[I ~ MD HD 

•.•in·tl chloride IJ~/b ~ Hrt ~ ND ~I 

Ch 1 oroctt:ar'c 1J!:ik9 NO ND ~!D ND H!) 

!1ett.Y12r.c ch Iori d! :n/~9 ND ~l) !-'.!) ~ID ~ 

!.1-Di:hlcr3cthcnc IJ:J/~g I'!D MD HD HD ~ 

1,1-Dichlorocthanc IJ::l/!:9 ND ~m ND HD HD 

., 1.2-Dicblorccthenc !ci:./trar~~·l :.J9l~!! I'!D H!) ND ND liD 

Ch 1 ore• for:: t:s/~g tiD HD tm !-[\ ~[I 

1.~-Dichlorccthlnc U9.'~9 ND liD HD MD H!l 

1.1. 1-T~ichloroeth~nc ·~~/lc!: ND Hit ND ND ND 

c~rbon tetrachloride IJ!J/I::J tiD NO ND N!) HD 

P.ro~cdichlcrc~cthlnc 
:J!:/!:!1 ND ~!D ND ND HD 

1.2-Dichlororrorlnc us/!:!! HD ND ND tiD HD 

tran~-1.3-DichlororroP~ne IJS/1:9 tiD ND ND ~m ND 

Trich1crocther.c U!!/l:g ND ~!D ND ~m tiD 

!libro~ochlorc~cthar.c 
IJ,/Ic~ HD ND ~!D ND ~!D 

1.1.~-T~ichloro~thenc u!!/l:s ~!0 ~ID MD ND ~ 

~enzene U9/b ND tiD HD HD ND 

cis-1,3-0ichlcro:-rorcnc :J:::.'b ~m HD NO HD ~ID 

2-Ch 1 oroeth'tl ·tin·'(] ether :J!)/~~ ND ND ND t•!D Hi! 

Br:;::10forc IJS/1:, ~D ~ID N!l ND ND 

1.1,2.~-T~trich!orocth~ne us/b ND HD MD tiD ND 

Tctrlchlorc:thene U:)/~9 ND ND ~ID ND MD 

Toluene 1J9/k9 ND HD ND liD !ill 

Cblorobenanc U3.'b MD HD ND HD MD 

Ethr1b~n:enc IJ!lfb NO HD tiD ~'1:1 ND 

~cetonc 
IJ,/kg. ~m HD HD ND MD 

Aero leir. !J~/1:!: ND ~!D HD ND ~ID 

Acrrlonitrile IJ!J/!:9 NO ~ID ND HD HD 

C.arborr disulfide IJ9/k!: H!l tfD ~[l liD MD 

!h broM:a!thar:c ~J,.'ks ~m ~m ND ~D t[l 

trins-1.~-Dichloro-2-butene U9/k!J ~ID ND ND tfD ND 

Dichlorodiflu~roDcth~n~ U!1/~:!l t-ID HD HD HD HD 

trar.!.-1, 2-Dich lorotthene us/~-:: ~ID ND ND HD !-Ill 

Ethanol U3/kg MD ~ID ND ND tiD 

lodoJDethane u-::/ks HD ND MD Nil MD 

2-Butanon~ !HEKl u!:/l:s HD ~m HD ND f'!D 

~-MethYl-2-rentanonc !I'IIBt~l IJ!'/1:!.1 ND ND ND liD ND 

StYrene IJ9/k9 ND ~ID HD ~m ND 

Yrichlorofluoromethanc u~/k!! ND ND tiD ND ND 

1,2,3-Trichloro~ro~an: U9/k9 HD tiD ND HD ND 

'.'inYl acetate u~/k9 ND liD HD tiD HD 

Eth,:l c~t~,a~r-Ylate 1)3/~g tiD NO HD ND ~ 

hl~nes !ttttilll !J9/~'3 t[l ND ~lD ND ~JD 

2~~~:lr;one :.19/~9 N!l MD HD ND ND 

8.30 
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~mrle Point nu=ber 
DePth of ::;<U~Plc 

Tctal Mdab 

~nti:to:rt 

:'::-scni: 
~riu:t 

~d::.ium 

C~ror.;iuc 

Cobalt 
Ccr!"er 
~ead 

l'!::rcurY 
Nichl 
Pota:;~ i:11t 

Sel~niu= 

Vi!~J.dic:: 

:!inc 

RF109 - Inactive l~nd Trtlt~er.t Are~ and Draina9t Ditch 

05 
1.'0.0 

05 
IJ3,Q 

05 05 05 
vs.o ~.0 \'7.0 

Units ~tsult Result Rcsu1~ ~~sult Rtsult 

:xg/k~ 

~/b 

::19/l:g 
~tS/1:!! 

:~/k!! 

:3/b 
~/k9 

::r:.t/!:3 
;t!:/~!l 

1:1!1/b 
~.'~9 

~ik9 

NO 

1 
~, ·-

~!!) 

B.1 

5.5 
1~.9 

N!l 
0 , ". 

11W 
~[! 

17.'? 
12.1 

ND 
HD 

418 
0.77 

ND 
32.~ 

5.0 
11.'? 
31. ~ 

S.7 
1100 

HD 
1S.9 
55.t.. 

tiD 
ND 
m 

0.94 
ND 
: .• 1 

') " ........ 
3.5 

13.7 
~[! 

" " -'•w 

tiD 
15.5 
8.4 

Nit 
ND 

37'5 
0.91 

Hit 
~ •J 
·-·· 'J 

'J 0 .. .. , 

6.9 

16.1 
1(!.1 

313 
~.?. 

0 c; ......... 
4.5 
b.~ 

12.8 
~!D 

0 'l .· .... 

13.3 

8.29 



II' 

RFI09 - ln~ctive Land Treatment ~re~ ~nd Dr~in~~e Ditch 

Sa~rle ~oi~t number 05 05 ~ 05 .')5 

!:'~rth d S~ltP 1 !:' 
IJ(l,(l \'3.0 '.'5. 0 D'S. 0 \'7.0 

ParlmCt(!r 'Jn it: P.~:u1t Re~-ult Rt!.t: ~ t !h~ult R~~ult 

Method 8270 !cc>n
1 ~l 

EthYl r.~~thanc~.t;l for.ate us/k~ ~m t-.'D ~.T ND HD 

Fl uoranUtene t;s/ks ND HD ND ND ND 

FltJC>r~n£' 
~~~r.~ ND ND ND ND t·ID 

Hexachloro~en:ene 'J!:'ik':l tiD ND HD HD H[t 

HrxachlDrobutadicnc :;s fl:s !o!D HD ~[) ~'D ND 

Hexac~l~ror~clo~~nta~ien~ u~/~~ ND ND ND ~[l HD 

H~xachlor~ethane 
IJ~/¥.;a ~!!) ND ND ND ND 

l~dEnol1,2,3-cdlFYrene IJ9/k3 ND ~!l ND 1'[1 ~I 

l.~orhorc>n~ 
u~/~!:1 t-[1 ND ND ND ND 

3-Mcthv1cho1anthr!ne u::t/1:!:1 ND ND !-!!:) ND HD 

~eth·rl r.ethancsiJ1 fcn;:tc u~/~9 ND HD HD HD ~m 

~~ethY1~a~hth~len~ 
IJ~/~9 ND ~ l[l ND HD 

Narhttta 1 er.e u~/1~9 ND ~m ~ID ~ HD 

1-Narhth·dalline :J<;/~";1 ND ND ~[! ND folD 

~-t-'~rhthYl ~~inc IJ!'/1:~ HD ND !-!I) liD t!D 

2-Nitroanilin~ U:l/1:9 HD ND HD H!l HD 

3-~!i t;-oani 1 ine us/k<:1 ND ND HD ND HD 

4-Ni tro'lni 1 ir;e 1J':1/~9 ND ND ND ND ~ 

Hi trc:bcnHnt us/1:~ HD ND H!) HD HI:t 

2--;'h t:-o~heno 1 IJ!:'/1:9 HD HD ND ND HD 

~-Ni t:-orhcnc 1 us/1::!.1 HD HD Nit ND HD 

~!-Ni tro~.c-di -n-b1Jh13Jlline IJ9fk9 NO ND N!) ND ND 

H-Nitro~odi~eth~li~inc IJ~/1:9 ND ~ID ND HD HD 

N-tli tro~odiPhcnrl~,inc U!'1/k9 ND HD M!l l'!!l ND 

N-Hitro~o-di-n-rr~PYl~ir.c iJ!:!/k9 ~m ND ND ND ND 

H-Nitro~o~iPeridine u:-ib ND ~ID N!l ~ID HD 

Pentachlcrobcn:~ne U!:!/k9 tiD tiD N!l HD ND 

Pcnt~chloronitrobQnZene u~/l:::r ND ND ml HI) MD 

Pent~ch1ororhen0! IJ~/k':l ~m ND HD tiD t-ID 

Phcr.ilcdin 'J!:!/~9 ~ID ND ~ID ND ND 

Phen~nthrtr.c IJ!,l/~!:1 ND HD HD HD ND 

Ph~nol IJ9/\:9 ND ~ID ND ~[J MD 

2-Picolinc U9/k;a ~.'[\ ND ND ND ~m 

Pronamide us/~9 HD ND .~ tiD liD 

PYrene IJ9/K~ ~m ND ND ND Nit 

1,2,~.5-T~tr~chloro-ben:cne IJ!)/1:, ~ID ND Nil ND tiD 

2,3,4,&-Tetrachlororhenol U9/~!.! ND HD tiD ND ND 

1,2,4-Trichlorobcnzene IJ9/K9 !'£!) ND Hi) HD ND 

2,~,5-TrichloroPhtnol ug/k!: ND Nit ND ND ND 

2,4,6-TrichloroPheno1 IJ3/K!) ~m HD HD MD ND 

Bcn::idine 1~9/1.:~ ~ID ND ND ~ ~ 

Benzoic acid U!l/kg HD HD liD HD HD 

1-ChloronaPhthalenc U9/kg ND ND liD ND tiD 

1,2-DiPhenrlhrdrazine IJ9/I:9 ND HD ND ND HD 

8.28 



IIi 

RFI09- Inactive Land Treatment Ar~a and Draina!le Ditch 

SamPle point number 05 OS 05 OS OS 

Dcrth of s~rle vo:o '13.0 V5.0 DS.O '17.0 

Parameter Units Result Result Re~ult .~esul t R~sult 

l'lethod 827C 

1\ccn~rthene 
U!l/1:9 HD ND liD ND ND 

Acena:>hth':'lene U!l/1:9 ND HI) HI) ND ND 

1\cctoPhenone u9/l:9 ND MD liD HD ND 

•1-A::Ii nob i Phenr 1 U::J/K!l ~ro HI) ND MD HD 

1\ni 1 ine U!l/1:9 ~ID ND ND HD tiD 

!\nthrac~ne 
IJ:i~/k:J ~m ND t!D ~m ND 

Henzo(alanthr~ccne u~/1:9 ND ND ND HD ND 

Benzotblfluor::~nthcne U::J/~!1 ~m ND HD ND HD 

Senzotl:lfluor~nthcne U!l/1:~ ND ND ND ND liD 

Bcnzo(9,h.ilPcrrlene U!1/k9 ND HD HD ND HD 

Henzo(a):-yrenc U9/k9 ND ND N!l ND ND 

9enzrl alcohol U9/k3 ND HI) ND MD ND 

bi~(2-Chloroethoxrl-methane U!l/1:9 tiD MD MD ND ND 

bist2-chlorocthrll eth~r U9/b H!l ND ND HD ND 

bis!2-chloroisoProPYll-cther ug/1:9 HD ND ND liD tiD 

bi~t2-Ethrlhcxrll :-hthalate U9/k!1 ND HD HD H!l HD 

~-BromoPhrnYl PhenYl ether U!:/1:!: ND ND ND HD ND 

Butrl benzYl Phthalate U!l/!:9 HD ND ND ND HO 

~-chlorc.anilinc U9/l:g ND ND ~ID ND ND 

4-chloro-3-methrlPhenol ug/l:g MD HD HD HD ND 

2-Chloro&aPhth~lcnc U!l/1:!: ND ND ND liD tiD 

2-chloro:-henol U::J/!:9 ND HD ND HI) HD 

~-chlororhenYl PhenYl ether . U9/1:9 ND HD liD ND ND 

o-Cresol !J9.'!:9 HD ND HD ND MD 

1 fl f'-tresol(:;) ug/1:!: ND ND ND HD ND 

Chrrsene U9/k9 HD HD ND HD ND 

Dibcnz(~,hlanthracene U!l/1:9 ND ND HD ND ND 

Di-n-buh'l :-hthalate u~/kg ND ND HD HD ND 

1,2-Dichlorobenzrne u~/kg ND ND HD HD ND 

1,3-Dichlorobcn:ene ug/b HD ND t!D ND MD 

1,4-Dichlcrobenzenc ug/1:9 ND ND ND ND HD 

3,3-Dichlcrob~nzenc ug/b HD HD HD HD HD 

2,4-DichloroPhcnol ug/1:~ ND ND ND ND ND 

2,b-Dichloro:>h~nol U!l/1:9 HD HD ND ND ND 

llicthyl Phthalate U!l/1:9 ND HD ND ND HD 

:>-Dimcthrlamincazoben:ene ug/1:9 ND HD ~m tiD HD 

7,12-Dimethrlbenz(al- U!l/1:9 tiD ND ND ND HD 

anthracene U!l/1:9 ND HD ND HD HD 

a.a-DilethYlPhenethrl-~ine U!l/1:9 ND Nil MD ND ND 

2,4-DimethrlPhenol ug/1:9 ~m ND I'!) MD HD 

Di~ethrl Phth~latc ug/kg ND ND ND ND ND 

1,3-Dinitrobenzene ug/b HD ND HD ND ND 

~.6-Dinitro-o-crcsol U!:/1:9 ND ND HD tiD Nil 

2,4-DinitroPhenol U::Jik9 HD ND ~ HD tiD 

2.~-Dinitrotolucnc U9/K9 ND HD HD tiD NO 

2.6-Dinitrotoluenl! U!!/1:3 HD ~m ND NO Nil 

Di-n-octrl Phthalat~ U9/k!: ND ND MD ~ID tiD 

Di:-henrl~iM IJ!!f~!l ND ND ND HD HD 

8.27 



II 

RF!09 - Inacti·,·~ Land T:-c;1t=cnt Arc;1 and Dr~ina~:! Ditch 

Sa:.rle Pcint nu:.ber r,r:;. 05 05 05 "" \."'-" 
vv 

Dcrth of :;;u~rk 
1111 1'\ 
'"'v \'3.0 '.'5.0 DS.O \f/, 0 

Par~dtr Units Rcsu 1t Result Result Rt!:t:!t Re~ult 

Mtthc~ £210 

Chloromethane U:J/~9 ~ ~m Nil MD t[! 

!lromom:!thane t:::l!~g NO HD MD liD ~ID 

'Jin·d chloride us/~~ l-[1 ND HD tiD liD 

Chlcr~dhan:! IJ:l/b ~m HI) ~m HD ?10 

~ethYlene chloride u~/~!.1 N!l ND ~!!) I'!D HI) 

1.1-Dichlorocthenc IJ!.I/1:9 N!l HD ND ~ HD 

1.1-Dichlorc~th~nc u'/~g ~ID ND HD H!) liD 

1.2-Di::hlorocth~M: (cis/trln"l u:/1:3 ND ND HD HD HD 

Chloroforc u~/!:!l ND HD ND N!l liD 

1.2-Dichloroethan~ U!.l/i:!:J ND MD ND HD !iD 

1.1.1-Trichlorocth~ne U9/l:~ HD ND ~m HD HD 

Carbon tetrachloride ug/!:' ~m HD ND HD HD 

Bro:odichloro=eth~ne U!.'/1:!.' ~ID Hll ltD ND tiD 

1.2-DichlorcrrorJne ~r.~/!:g ~!l ND ~ID tfD H{) 

trans-1,3-DichloroProrcnc ug/):g ND HD ~ID HD HD 

Trichlo:-o~thcne U:lf~!J HD ~ HD ND !iD 

!libromochlcro:eth~ne IJ!.'il:9 ND HD ND HD ND 

1,1,2-Trichlorocthcne ug/l:g ~ID !iD ND HD ~ 

~en zen~ u'/~g HD liD N!) I".D f'!D 

cis-1.3-DichlororroPcne U9/!:' ND ND ~m HD ND 

2-Chloroeth~l vinrl ether U9/1:9 HD HD ~ID tm• ND 

!ko111ofor:t U!J/!:g ~ ND N!l ND HD 

1.1.2.2-Tctrachloroeth~nt us/1:~ HD HD HD ND f'!D 

Tctrachlorocthcn~ u~/l:g i'ID ND ND ND ~ 

Toluene U9/l:~ HC ND ND ND HD 

Chloroben:cne IJ,/1:9 ND ~ liD ND ~ 

EthYl benzene u'/!:9 HII tiD ND ND HD 

lic::ton~ u::~/1:9 ND HD ND HD ND 

1\crolein IJ!J/1:!: ND ND ND ~ ND 

Acrrlonitrilt U9/l:g HD tiD ~ ~ ~ 

Carbon disulfide t:9/k!! N[l ~ID ~ID tiD HD 

Dibror:Jolllcthlne u'/1:' ~ N!) ~ID ND liD 

tran~-1.4-Dichlcro-2-butcnc U9/l:g ND ND ~m MD f'!D 

Dichlorodifluorolllcth;ln~ u'/!:g ~m ND MD ND HD 

trans-1,2-Dichloroethene U:)/K9 ND ND till ~!I) HD 

Ethanol 
I 

us/!:' ND ND ND ND HD 

Iodometh~ne us/1:9 ND ND ND tiD HD 

2-Butanonc !MEKl U9/k' ND ND tiD HD MD 

~-Mtthrl-2-Ptnt~none 01IBKl U!!/1:9 ND ND ND tiD ND 
St'l're!M IJ!:J/!:g ND tiD HD HD HD 

Trichlorofluoromethane u~/!::J HD HD HD ND HD 

1,2,3-Trichloro~ro~ane u'/ks HD HD HD HD HD 

VinYl acl!tatc u'/!:!l ND ND ND ND HD 

~thrl ~cthacr~lat~ u:~/b ~!D ND ~ID HD HD 

hlencs (totall u~/1:9 ~ID HD ND ND HD 

2-He:::anon~ u'll::J N!l tiD ND HD HD 

8.26 
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Silmrlc rcir.t number 
Dtrth of :;~rll! 

leta! ~eta Is 

Cad::~iu:t. 

Chromiu:n 
Cobalt 

L~ad 

~ercurY 

Nic~cl 

Pctl~SllJil 

Selenium 
\'::.nadi::::~ 
;· 
~lr.C 

Rfi09 - In:tctiv:? Land Trc:tbaent /\rea lnd Drainil::H? Ditch 

03 
vo.o 

03 
'.'3.0 

03 03 - 01 04 0~ 

'T!. 0 \'0. 0 IJ3. 0 1.''5. 0 
0~ 

\'7.0 

Unit: R:s~lt R~sult Result R:su!t R~sult R:sult R0~ult Result 

!1:9/~g 

:t3/~9 

:3ik~ 

ms/k9 
::!!.'~9 

:9/k!l 
:t'3/k:: 
C19/k9 
:t'3/~!1 

~~~!.' 

:19/k9 

C9/k!) 

~ID 

ND 
214 

0.73 
!iD 

,, Q 

'" 
Lc 
A C: ....... 
6.0 

HD 
5.1 

991 
ND 
10.1 
e.7 

307 
1. (! 

~[I 

~.1 
')I ..... 
4.e 
e.o 

~ID 

6.7 
?5 

NO 
13.1 
9.6 

!ill 
ND 

334 
1.2 

HD 
7.6 
:3.1 
Q L 

""' 

~!D 

?.1 
1300 

tiD 
1t-.1 
13.4 

ND 
'),58 

224 
1.1 

ND 
"7 L ' .... 
2.2 
5.S 
7.2 

!iD 
0 ') 

~·· 
186'J 

liD 
11.'? 
13.3 

ND 
2.1 

406 
1\ Qt 
\J ..... 

.~m 

12.:3 
1.4 

13.'? 
29.7 
t-m 
10.0 

1:.'5') 
HD 
16.4 
69.6 

1.2 
~[I 

b.7 
A I .. . 

I') c. . ...,, ~· 
:.~ 

11~ 

ND 
16.1 
1 1. 1 

ND 
Nil 

309 
1.1 

~!!I 

5.~ 

2.4 
5 '• 

p ~ 

HD 
5.1 

ND 
12. '3 

C. I 

ND 
ND 

:.:~ 

1.~ 

ND 
3.1 

16.4 
~e 

7.?. 

MD 
13.1 
!~.(1 

8.25 



II 

RFI09 - Inictiv~ land Treatment Area ~nd Dr~ina.se Ditch 

SJ~Pl2 P:i~t nu:ber 03 03 03 03 ('4 04 0~ 01 

~ePtt. of ~.;::nrl t VQ.O \'3.0 \'5.0 V7.0 IJO,O 1f2.. 0 V5.0 V7.0 

Para~::eter Units Result Rcs!Jlt Re::;ult Resu 1t Result Re5u 1t Result Re$u lt 

Method 8270 (con'tl 

EthYl methanesulfon~te :J~/~g ND NO ND ~m ND Nit ND ND 

Fluoranth~ne IJ,/!:9 H!) HD ND ~m H!l ND ND ND 

Fluor~n~ U9/K9 ~[I ~!D ND ~!D N!i HD ND I.[! 

Hexachloroben:ene u9/ks NO ~ID ~!D ND ~ NO liD ND 

Hexact.lorcbutadicnc u!!/b HO ND ND ND t-[1 ND ND ND 

Hc::;lc~,J oroc-:cl orcnhd! ~nc !J!J/b ND ND ND ~ID HD MD ND HD 

Hexachlorcethine u'/l:s ND ~ID ND ND ND ND ND ND 

lndeno(1,2.3-cdl~Yr~ne U9/1:9 ~ Nil ND HD ND NO NO MD 

ls.oPhcrone ug/~9 HD HD ND ND ND HD ND ND 

3~cth~lchola~threne us/!:::J ND ND liD ND H!l liD ~0 ND 

HcthYI ~thancsulfon;:te us/1:9 ~[l ND till ND ~ ND ND ~m 

2-Mett.Ylna.PhthJI~ne IJ9/!::9 ND ~ NO ND NO NO HO ND 

Narhtt..:Jer.e U!!/~9 ~m ND ND ND ~!D ND ND ND 

1-Na~hthlaine U9/l:9 liD HD NO liD NO ND HD ND 

2-+I~PhthYl uinc U9/hl ND ND ND ND t!D liD NO ND 

2-tli troani I inc U!!lf!:!!l HD HD HD ND H!l HD HO MD 

3-~li tro~ni I ine ug/1:9 ND tm ND ND ~!D HD ND t-.'!:1 

~-Nit:-oaniline 1J:J/~:J HD H!l ND HO ND H!) HD ~8) 

Nitrobcn:ene U9/~9 ND ~ID HD ND ND liD ND ND 

2-Ni troPheno I IJ!!1/K9 liD ~ID liD liD liD ND NO liD 

HH troPheno I U9/~9 HD ND tffi HD ND ND till ND 

N-Nitroso-di-n-butyl~ine us/k9 liD ~ID till ~m liD ND liD liD 

N-m trosodi1uthYi uin(' ll9/k!: HD ND ND Nil HD ND Nil ND 

N-Nit:-o:.odirhcnYiacine ug/l:s HI) ~ID ND NO tiD liD liD ~ID 

H-Nitro!;o-di-n-rrcpyJ;:zine U9/~9 HD ND ND ND NO NO till ND 

N-Hitroso~iPcridine t:9/k9 ~ID HD liD HD ND NO liD ND 

Pent~chlorobcnzene U9/~g ND ND tiD HD ND liD ND NO 

Pcntlchloronitroben:~ne IJ~/k3 HD NO ND ND ND liD tm ND 

PcntachloroPhtnol U!:IK!l ND ND ND ND ~ID ND ND NO 

Phcnac~tin ug/J(g ND tiD liD ~m ND Nil ND I'!D 

Phenanthrene u~/~9 ND HD NO t-.'D ND ND ND ~[' 

Phenol IJ:t/\:9 HD NO liD ND ~m HI) HD ND 

2-Picolinc ug/~9 ND ND ND ND tiD tiD till ND 

Pron.llllidt ,nfkt~ ND ~!D ~m HD ~m ND ~ID HD 

hrene U!.1/r,g tiD ND ND NO ND ND ND NO 

1,2,i,5-Tetrachloro-ben:ene u9/kg ND NO ND ND ND ND HD ND 

2.3.~,6-TttrachloroPhenol us/b ND ND ND ND NO ND NO Nil 

1,2,~-Trichlorob~n:ene U9/k3 NO liD HD ND liD ND HD ND 

2,4,5-TrichloroPhenol IJ9/I:9 liD ND tiD ND ND HD ND ND 

2,1,6-Trichlororhcnol 1J:J.'k9 ND ND ND ND ND HD ND !'i[i 

Benzidine u9/K9 ND ND ND ND ND ND NO ND 

Benzoic u.cid IJ:J/kg liD NO NO ND ND liD liD tiD 

1-Chloron~Phthalcn~ U9/lcg ND ND ~[I ND ND ND NO ND 

1.2-Di~henYlhYdrazinc U9/1:9 liD ~ID ~m HD HD ~ID ND ND 

8.24 



II 

RFI09 - ln~ctivc Land Tr~atacnt Ar~a and Draincm Ditch 

S.11:'1P 1 ~ ro i nt nu:~~ber 03 03 03 03 o; 04 04 c~ 

DePth c•f s~rle vo.o 1.'3.0 vs.o V7.0 vo.o V3.0 V5.0 V7.0 

Parar.~et~r IJni t:. Res~ lt Re:;ult Re~ult Re!iult Result Res~:lt Re~ult Result 

!'l~thod 8270 

P.ccnaPth~r.: us/k9 ~ID ND ND ND ND ~!D ~ID ND 

AcenaPhthYlcnc us/k9 ND ~m tiD ~m ND ND ~D ND 

1\cetcPhenone u~/k' ~!D ~ID ND ND ND liD ~!!) ~ID 

~-Aitinobi:->herwl IJ9/k3 HD HD ND ~ID HD fiD ~JD ND 

l'lnilinc U9/k9 ND ND ND ND ~[J liD ND ND 
l'lnthracenc U3/b ND ND ND NO ~m ~!D ~D HD 

Benzolal~nthracene ug/~s ~ID HD ND ND ~!D ND HD ~[! 

Bcnzo(b}fluoranthcnc U3/k:;~ ND ~ID ND ND ~ID ND ND ND 

Bcn:o(~Jfluoranthene U9/b ND ND ND ND ND t-ID HD ND 

Ben:c(g,h,ilP~rYlcnc ug/b ND HD ND ND ~[l HD ~'II NP 

Bcnzo(alrYrene 1J,/k9 ND ~!D ND ND ND ND ND ND 

Ben:..-1 alcohol U!l/~g ND HD HD Hil HD HD ~ID ND 

bi~I2-Ghlorcethoxrl~cthanc ug/k!! HD ND HD ~!I) ND ND ND ND 
bi~(2-Ghl~rocthYll ether ug/k!l ND ~ ND ND ND HD ND ND 

bisl2-GhloroisoPrOPYll-ether ~g/k9 . ~ID ND ND tiD ND ~m NO ND 

bis<2-EthYlheXYil ~hthalate U9/kg HD HD ND ND HD ND ~ID ND 

1-BromoPhcnrl rhenYl ether U9/k!: ND ND ND ND ND ND Nil ~[I 

ButYl benzYl Phthalate ug/kg HD ND HD ND Hil ND HD ND 

~-Ch1oroaniline us/~9 ND ND ND ND ND ND ND ND 

4-Ghloro-3-mcthYl~henol ug/~g N!l HD HD tm HD tiD ~ID ND 

2-Chloro:aPhthalenc ug/b: ND liD ND ND ND 1\T ~ t!D 

2-Ghloro~hencl u'/~g ND ND ND ND ND ND NO HD 

~-ChlororhenYl rhcnrl ether ll!!/kg ND ND ND ND ND ~!D ~ ND 

o-Grcsol U9/~' HD tm ND ND ND ND NO HD 

:a ~ p-Crgol{sl U!.!/kg ND ND HD tiD ND ND ND ND 
ChrYsenc us/kg ND ~ HD ~m ND NO ~ HD 

Dibcnz(a,hlanthraccnc ug/~9 tiD ND tiD ND ~ ND ND ND 

Di-r.-butYl Phthalate U9/kg ~ID HD ND NO HD HD ND HD 

1. 2-Di ch 1 orobenzcne ug/kg tiD ND ND ND NlJ ND ND NO 

1.3-Di~hlorobenzcne U':J/k:J t!D ND tiD HD HD HD 1'[) HD 

1.4-Dichlorobcnzenc \19/1:9 ~m ND ND ND ND tiD NO ND 
3,3-Dichloroben:cnc u'/~!1 ND ND HD ND ND ND HD ND 

2.~-Dichlororhcnol U9/kg HD ~ tiD ND ~[l ND ND ND 
2.6-DichloroPhenol u'/~g HD ND ND ~ID HD ND ND ND 

DicthYI Phthalate U!lfk!:l ND ND ND tiD HD ND HD t..'D 

r-Dimcthylaminoazoben~en~ ug/ks HD ~ID ~ID HD HD HD HI) ND 

7.12-DiDethrlbenz(a}- U!lfk9 ND ND ND ND ND ND tiD Nft 

::tnthracene ug/ks tiD HD ND HD HD tiD HD HD 

a.a-DimethYlrhenethyJ-~minc us/ks tiD ND tiD ND ND ND ND ND 

2,1-Di=ethrl~hcnol u'/b ND ND ND tiD HD ND HD HD 

Dimethrl rhthalate ug/k~ ND ~JD ND ND ND ND ~lD ND 

1,3-Dinitrobenz2ne u'/ks ND HD ND HD HD Hil tiD ND 

4,6-Dinitro-o-crc~ol ug/b tiD ND ND HD liD ND ND HD 

2.4-Dinitrophenol U9/k!:! ND NO HD ND ND ND ND ND 

2,~-Dinitrotolucnc U!l/k!! ND HD ~[I HD ND ND ND HD 
2.6-Dinitrotolucne u'/k:;~ ND ~ID ~m ffi) HD ND ~!D ND 

Di-n-octrl ~~th~1~~~ :,!9/k~ HD ~!D HD !'ill ~[! HD !-!!) ~D 

Di:-hcnylainc u?/b ND HD ~ID ~ID t!D HD ND ~ID 

8.: 
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RFI09- In~ctivc Land Treatment ~~a and Drain~!!~ Ditch 

Samrlr ~oint nu~ter 03 n? 03 fl? 01 04 0~ 04 • '"" v~• 

D:!~!h of :;::1crlc 110.0 \'3.0 \'!5.0 'T!.O \~.0 '.'3.0 \'5.0 1/7.0 

I Para111rter llnit:; P.c:;ult Result Rc:;ult Result Result Re!-ul t Re!.ult P.e:;ult 

Method ~~0 

I Chloro:~cthar.c u~/k~ ND ~JD tiD ND ~[I ~JD ND ~ID 
Br:ullo::lcthanc ug/1:9 ~ID ND tfD tiD N!) HI) NO Nil 

I 
'!ir.Yl chloride U9/kg tiD ND HD ND N!) ND tiD tiD 
Chlorocthanc U!l/k!! ND tiD ND ND tJ.D ~ID ND tiD 
MethYl cne ch l:>r·idc U9/k!1 ND N!l ND NO tiD tiD ND tiD 
1.1-Dichlcr~eth~nc U!!fkg HI) Nil tiD tiD HD ND tiD ~ 

I 1.1-Dichlorocth~ne U9/k9 ND ND ND ND ND 1-'.D ND tiD 
1.2-Dichloroethcnc (ci:;/tran:;l u:~/~:1 ND ~ Nil ND HD NO tiD MD 
Chloroform U!1/k9 NO ND tfD ND tiD ND tiD tll) 

I 1.2-Dic~loroethane IJ9fi::J tiD ND ml ND HD N!) ND fol.!) 
1.1.1-Trichloroethane ug/k!l !-[} tiD ND ND ND ND ND ND 
Carton t:!trachlcride IJ3/~9 !ill tiD tiD ND tiD tiD ND ND 

I 
~romodichloroccthanc !J9/k:: tiD ND H!l ND ND ~!!) HD ND 
1.2-Dicblc.rorrorane U:Jfk: tiD ND ND ml HD tiD ND ND 
tran:;-1,3-DichlororroPene ug/b ND ND ND ND ND ND HI! ND 
Trichlorocthenc U:Jfkg tiD tiD Hil ND ND ND ND ND 

I Dibrocochloroccth~ne ug/b tiD ND Nil ND ND ND ND ND 
1.1.2-Trichlorocthene U:Jfb ND HD liD ~lD .ND tiD HD MD 
Benzene u::/k:: ~[I ND NlJ ND ND ND liD liD 

I cis-1.3-DichloroProPcr.~ u'/b ND H!l HD ND t!D ~ID ND ND 
2-chloroeth'fl YinYl ether U9/k!1 ND ND Hl) ND ND ND ND ND 
Bromoform !J9/b ND MD ND !ill ND HD ND tiD 

I 1.1.2.2-Tetrachlorotth~ne ug/k!J tiD liD ND ND HD tiD ND ND 
Tctrlchlorocthene 1J9/~9 ND ND ND HD ND NO N!) ND 
Toluene u~/l:s HD ~ HD tiD tiD tiD NO ND 

I 
Chlor-obenzene ug/1:!1 ~lD ND ND ND tiD ND ~ID tiD 
EthYlben:ene U9/k9 NO ND ND ND liD ND ND ND 
Ac~tonc U!l/1:9 ~ID ND ND tiD NO tiD tiD tiD 
l\crolein us/~9 ND NO NI! ND ND ND ND ND 

I AcrYlonitrile ug/b ~ID ~lD HD liT\ N!) tiD NO Nil ..... 
~rbon disulfidr us/~s ND liD liD ND tiD HD ND NO 
Dibrol'llo::t~thane. IJ!J/k3 tiD ND tiD ND HD Nil ND Nil 

I tranz-1.~-Dichlorc-2-butene ug/ks ~[I tiD NO tiD ND ND HD tm 
Dichlorodifluoro=cthane IJ!J/k::J HD ND tiD HD HD NO ND tlD 
trans-1.2-Dichloro~thene ug/~!1 ND ND ~m ND ND ND ND ND 

I 
Ethanol U9/k9 HD ~ID liD tiD ND 20000 22000 12000 
Iodometh;:.ne U!:/1:9 ND ND HD ND ND ND ND ND 
2-Butanone ·(~) ug/b ND ND HD HD ND ND ND ND 
1-MethYl-2-Pentancne (MIBKJ U!!/k!l tiD ND HD ND tiD tiD ND ND 

I Sb-rene !J!!/1:9 ~m ND ND ND HD NO HD HD 
Trichlorofluor-oacth~nc U9/k9 ND tiD Nf:! ND tiD ND ND ND 
1,2,3-Trichloropro~ane U9/k9 ND HD HD tiD ND ~ID ND HD ... 11inY1 il:::ct;:.te us/h' ND tiD tiD ND ND ND ND Nil 
Eth~l =:thacrYl~t~ IJ9/k9 ND ND tiD tiD ND ND ND NO 
XYlenes (total l U9/k9 ND tiD ND ND ND NO ND tl.') 

I 
2-Hexanonr ~J!) /k'J HD ND HI) HD HD ND ~ID ~ID 

8.22 
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RF!O? - Inactive Land Trcat=ent ~ea and Draina!.le Ditch 

Su:rl~ ro i nt rn:~~cr 01 01 01 01 0~ 02 02 02 

!lcrth of !.~Ple '.'0.0 V3.0 \'5.0 \7.0 IJO,O V3.0 IJ5,Q 1.7.0 

Pa N:t~ t t ~ Unit: Result ~c~ult Re:u1t !k;ult Result Result Re:;ult Re~ult 

Total ~etals 

Anti:t~n'l' :r./~s ND HD ~ ND ~D !'!I:) ND N[! 

A:-senic ~/l:g 0.:36 ~m ~.D ND ~ID ~ ~m ND 

Su·iu:: 1:19/~!1 31C. 330 'l)') 'Y..t9 ?I\') 31e '".!37 '•L? ... •v.-. .... y .. ·"-
2~:-Yil iu:11 :t!'/k9 0.515 0.88 1.1 1.2 1.3 1 ~, 1.2 0.59 
C:d:iu~ 11:9/kg t·[! Nl) ~ HD !'I!) !iD ND ~ID 

Chrociu: ~/~9 13.9 4.9 C:: A 5 •. 4 11.3 : .• 2 "7 .., ~.2. VI .• . .... 
Co!:lalt :19/k~ ':> ') 2.e ? 0 i.O c:: 0 ') - ~.~ 2,!) .,, ... "'"''"'" vov vof 

C~F:"er :n!t.'~= 7.·1 ') L 5.3 5.7 8.1 c:: L 5.7 N!:l .... •.-.t ·.J· •J 

!..ead r::g/1:9 13.4 11.1 9.e 13.2 16.1 !2.9 13.4 11.? 
!'!ercur-r Cl91~9 ~ ND HD ~m ~D ND ND ~10 

!'lie~~ I 11:!.111:;; t. .• 3 5 ., 5.7 t..7 11.4 :..e 0 .., N!l .... ._ ..... 
Pota!>siu: ~/1:9 1210 712 1400 963 2110 1:::.?0 16~1) ND 

Seleniu::~ 1:19/1:~ ~!D tiD HD tiD ND tiD ~ID ~m 

1hnld ium ms/1:9 12.? 12.9 14 .I 11.7 w.~ 16.0 15.9 ?.5 
Zinc ~/l:g 19.7 ' 0 9.3 0 .., 1£.4 l'l r'\ 12.3 c -

\."'" ..... ....... v • ..1. 1 

8.21 
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• • RFI09 - ln~ctive l~nd Treatment ~rei ~nd Draini9C Ditch --

Slm~l~ roint nu2ber 01 01 01 01 02 02 02 02 
l!crth of SU:Pl e vo.o V3.0 115.0 '17.0 •.'0.0 V3.0 \'5.0 \'7.0 ~ 
P~r.ll!let:r II "'- Rc!::Jlt Re:;ult P.~sult Rc:;.ult Result Result Rc!a:lt R:!$Ult vnl.S 

• Method e270 !conJtl 

EthYl methanc~ulfon~t~ u~/k9 HD !ID ND !ID HD ND ND ND • Fluoranthene u'/!:g HD ~m tiD Nil ffi) tiD tiD ~ID nuorcne U9fk!.l ND tiD ND HD ND PID ND ~ID He,:ach l orcbenz~ne U9/~9 ND ~ ND ND ~ID ND ND ~ID 

• Hex~chlorobutadiene U!:fk9 ND ND ND ND N[! ND !ID ND 
Hc~achlorccYclo~cntJdicne u=/~9 tiD tiD ND HD ffi) ND ND NO 

I ~xad1l orocthant IJ!.I/b ND ND ~ ~ID ~!!) ~ ND ND i 
Indeno(1,2,3-cdlPYrcne !;9/kg ND HD HD HD ND tiD ND HD • l!:orhorone U9fk9 ND ND HD ND ND !ID ND ND 3-McthYlcholanthr~ne U9/!:9 HD HD HD ND w.J N!) HD HD MethYl Deth.lnesulfonatr ug/k!;l ND ND ND HD j-o.] HD ND ~!!) I 2-M~thYin-lrhthalcnc t:9/!:g ND HD Nil ND HD ND NO HD 
N~rhthaltnt U:Jfk9 ND ~lD ND ND ND ND ND ND HLlPhthYiilllinc U9f!:g HD tiD ND ~!D HD ND tiD ND 

I 2-N\!PhthYiaaine ug/k!! HD tiD ND ND ND ND ND ND 2-Nitroanilinc ug/!:9 ND ND ND ND ND ~ ND ND 3-Nitroanilin~ ug/J:g ND Nil ND ND Nil ND ND ND • 1-NitroJniline ug/k9 ND HD ND tiD HD ND ND I'ID Nitrobenzene ug/k9 HD ND Nil ND !ID ND ND HD 2-Nit:-opheMI t:'/kg ~ID ~m ND HD HD ND N!l N!l HH troPhtno I U!.l/1:9 HD ND ND ND ND ND ND ND I N-Nitroso-di-n-butrlamine t:!.l!k9 HD ND ND HD ND ~lD ~ID HD N-Nitrosodit~thvl~aine U9/k9 ND ND HD ND ND ND tal ND 
N-Nitro=odi~henrli2ine U:J/kg ND HD ND ND HD HD HD HD 

I H-Nitroso-di-n-rroPYia~ine U9/k!.1 ND ND tiD ND tiD ND ND ~ID N-Hitro:;orireridinc ug/1:9 HD ND ND ND NO ND HD HD 
Pent~chlorobenzene ug/1:!: ND ND ND ND tiD ND ND ND 

I ?entachloronitrobenzene us/kg HD HD HD HD HD ND MD ND Pcnt~chloroPh~nol 'J'/~s ND tiD ND ND t-ID ND ND ND Phen.lcetin us/kg ND ND HD HD ?ID HD ND HD 

I 
?htnilnthrene u9/kg ~m ND ND ND NO ND ND ND Phenol ug/k!.l ND HD ND ND HD HD ~ ND 2-Pi co line us/k!.l HD ND ND ND ND HI! ND ND Pronilllidc U9/b ND ND ~ID HD ND ~ HD HD I PYrene us/kg ND ND ND ND .ND tiD ND t-ID 1,2,1,5-Tetrachloro-bcnzene U9/~9 ND ~lD ND ND HD ND MD HD 
2,3.~.6-Tetrachlorcrhrnol u'/l:s HD ND ND ND ND ND ND ND 

I 1,2,1-Trichlorobenzene U:J/kg ND HD HD ND HD ND Hn ND 
2.~.5-TrichloroPhcnol us/1:9 ND ND ND ND ND HD ND ND 2,4,6-Trichlorophcnol U:Jik9 HD HD ND ND HD HD tiD HD 

I 
Benzidint ug/k!.1 ND ND ND ND ND tiD ND ND Benzoic ~cid ug/ks HD ffi) HD ND ND ND ND ND 1-chloron~Phth~lene ug/kg ND ND ND ND ND HD ND ND 1.2-DiPhtnYihvdrazinc us/kg ND NO ND HD Nil ND ND ND 

"., 

I 
~.20 



!i: 

RFI09 - !n~ctive L~nd .atacnt ~rca ~nd Drainage Ditch 

Slmrlr roint nu;~cr 01 01 01 01 02 02 02 02 
DePth of ~amrle vo.o \'3. 0 vs.o '17.0 vo.o V3.0 vs.o '17.0 

-
Parar.et~r Unit:; Result Result R~~ult Rcsu1~ Result Rc:;uH R£::;ult Re~ult 

Method 8270 

Actnarthcnc U!.l/~!1 HD ~ID HD NO ND ND ND ND 
~ctna:-hthY!enc 'J::/kg ~m HD NO ND ND HD HI! HD 
l':cett~Phenonc u!l/~!1 ND ND HD ND ND ND ~ID ND 
~-:'\!:inobir~~nrl IJ!.I.'ht HD ND ND HD ND ND Hn 1'[1 

r:nilinc u!.l/~!.1 ~m ~ ND ND ND ND tiD ND 
:in~hraccr.: us/kg HD HD ND ND NO ND ND ~m 

P.en:o(al~r.thraccne u::/~!.1 ND ~!I) tiD ND ND HD HD tffi 
B~nzo(~lflucrar.thene U9/kg HD ND HD HD ND ND ND HD 
Bcn:o!k!fluoranth:ne u~/~g ND HD ND ND NO t-ID Nil N!J 
9cn:o(~,h.i!rcrr1enc u~/~!.1 ~ ND HD ND tiD ND ND ND 
Ben:o(a)PYrrnc u~/b ND !ID ND ND HD ND ND ND 
BenzYl alcohol U9/~g ND ND ND ND ND ND ND ..... ..... 
bis(2-ChloroethoXYl-2cthane U9/kg ND liD HD ND ND liD Nil Nil 
bis!2-GhlcrocthYll ether 1.:3/~:: ND Nil HD ND HD HD HD ND 
bis<2-thloroisorroPYll-dher U!.l/kg ND ND NT\ ND ND HD HD ~m 

bis(~-Ethr!heXYll Pht~llate u!.l/!:9 ~ID ~m liD ND HD HD ~ID HD 
~-P.romorhenY! rhenYl eth~r u!.1/k9 ND ND ND liD ~!D ~ ND ND 
~utYI benzyl rhthalat~ u::/kg ~ID HD liD ~ liD ~m ND liD 
'i-Chlo:-o;:nilinc U9/k9 ND ND ~.'D HD ND HD HD liD 
i-Ghloro-3~:thY1Pheno1 u::fl:g ~ID HD HD HD ND ~ID ~D HD 
2-Chlcro~Phthalene u!.l/1:9 ND ND HJl ND HD ND ND ND 
2-Ghlororhenol u::fl:g ND ND ND ~.'D Nil Nil HD ND 
~-GhloroPhcnyJ Phenyl ether U9/k9 ~'D ND ND ND ND HD HD ND 
o-Gre sol us/~g ND ~m HD HD ND HD HD ND 
::1 ~ r-Cr~sol(s) U!l/1:!.1 ~!I) ~ ND ~ NO ND ND tiD 
Ch:-ysenc ug/!:9 HD HD HD ~ liD ND ~m Nil 
Diben:(a,hlanthracene U9/l:9 ND ND tiD HD ~ ND tiD ND 
Di-n-butYl ~hthalate tj!J/kg HD ~m MD ND ~ID HD NO HD 
1.2-Dichloro~en:ene U!l/~9 ND liD HD HD ND HD NO NO 
1,3-Dichlorober.:ene u!l/kg ND ND HD ~m ND ~m ND MD 
1.1-Dichlcrobenzene U9/bl liD NO ND ND HD liD ND ~m 
3.3-Dichlorob~nz~ne u:l/~g HD ND ND ND ND HD tiD ~m 
2,1-DichloroPhcnol U9/K!.1 ND ND NO NO ND tiD ND ND 
2.6-Dichlorc~hcnol u~/kg HD HD ND ND ND HD tiD ND 
DiethYl Pht~~late us/~9 ND ND ND ND ND NO ND ND 
?-Di~thYlaminoazobenzcne U!l/kg HD HD HD NO HD ND NO ND 
7.12-Di~thYlbenz(al- U9/l:~ ND HD ND ND NO ND ND ND 

anthracene U!lfk:l ~m ND HD HD HD ND NO ND 
a,a-DimethYIPhcnethYl-acine U!l/~g ND ND NO NO NO HD ND ND 
2,i-DiDCthY1Ph~nol U9/K!1 HD ND ND ND ND ND tiD ND 
DimethYl Phth~l~te us/ks HD HD tiD ND ND ND ND HD 
1.3-Dinitrobenzene ug/l:s ND ND ND tfD ND NO M) HD 
~.6-Dinitro-o-cresol U9/k9 ND ND HD NO ND ND NO ND 
2.1-DinitroPh~nol U9/k9 ND ND tiD liD ~ ND ND ND 
2.~-Dinitrotoluenc U!:/~9 HD ND ND ND ND ~ ND ND 
2,6-Dinitrotolucnc U9/k9 MD HD NO HD NO HD tiD HD 
Di-n-octy1 Fhthal~te U9/k!:J ND NO liD ND NO ND HD ND 
Di~hrnvluinc u'/1:9 ~m NO ND NO NO HD ND ND 
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RFI09- Inuctivc L:1nd Tr~:1tmcnt Ar~i ind Drainage Ditch 

~PI~ roint nucber 01 01 01 01 "" 02 02 02 v .. 

Dc:"th of ~am:-le '10.0 1/3.0 '.'S.O V7.0 1/0.0 t,J3.0 '.'S.O '.'7.C 

P:tr~ter Unib P.e::.u 1t P.2::ult P.est:lt Re~ult Result Rc::.t:lt P.C~!J 1t Rc!.::l t 

?'!cth~d ~~0 

Chloror:~eth~nc U9/b NO HD ND ND NO ND till NO 
9:-omcmdhlnc U!l.'k9 ND HD ~.!) N!) ND ND ~[! HI) 

IJinYI chloridt U!ll/k9 ND ~ID ~[l ND HD ND Nil NO 
Ch l oroc~hune U9.'~9 ND ND ND ND ND NO ND ND 
MethYlene chloride ug/1:9 liD ~I[! ~ID ND ND HD ~m ND 
1,1-Dichlorocthenc U9.'k~ HD ND HD ~m ND ~l!l HD ND 
1.1-Dichlcroethane ug/~g ND ND ~[I ~ID ND ND ~ID t-'.D 
1.2-Dichloroeth~ne lcis/trJ.n:;l u9.'~!l HD ND N!l ND ND HD ~ID ~!D 

Chlorcform u::/~9 ND ND ND liD ND ND ND 1-[: 

1.2-Di~hlorocthanc U!l/k:J ~ID ~ID HD ~ID ND ~ID ND HI) 

1.1.1-Trichlorocthane u9/h: ND ND tiD ND tiD liD ND Nn 
Carbon tetr~ch1oridc IJ9/~:l ND ND HI~ ND ND HD ND NO 
~ro111odichloromethane u::r/~g ~ID ND HD ND ~[I 1[1 tiD ~!D 

1.2-Dichloro~roPane IJ:J.'k!! ND ND HD ~[I ND HD NO ~ID 

tran~-1.3-DichloroProPene us/l:s ND ND ND HD ND ND ~[I ND 
Trich 1 oroctbene u::r.'ks HD HD HD ND HD ND ND H!) 

Dibromochloromcth~ne U9/l:::r ND ~[I tiD ND ND ND HD ~ID 

1,1,2-Trichloroethcne u:~/b HD ND f".!l ND rm ND HD ND 
Benzene U9/kg ND ~ID ND ND ND Nfl ND ND 
cis-1.3-Dichlororrorene U9.'l:s ~m HD ~ID ~.n HD ND ND HD 
2-GhlorocthYI vinYl ether U9/k9 ND ND N!) ND ND ND HD ND 
Bro:aoform U9/kg ~ID ND ND ~m ~JD ND HD HI) 

1,J,2,2-Tetr~chlorocthanc, u::/1:9 HD ND tiD ND ND tiD ND HD 
Tetr~chloro~thenc u'/1:9 ~ID ~ID Nil ND ND ~ ND HD 
Toluene U!.l/k!.l ND HD HD Nil ND ND ND ND 
Chloro~en:ene U!l/kll ND ND HD ND HD HD ND HI) 

EthYl benzene us/l:s HD HD ND HD ND ND HD ~ID 
1\cctonc IJ!)/~!) ND ND ND ~m ~ID ND NO ND 
1\crolein U!:l/1::: NO ND tiD NO ND ND HD ND 
lkr·r i oni tri 1 e us/l:s ND ND Nil HD rm ND ND ND 
Carbon di:ulfidc ug/~s ~m ND ND HD ~ID tiD H[l ND 
Dibro::~omethane !J9/~9 HD ~J) ND Nil ND ~ ND HI) 

trans-1.4-Dichloro-2-but~nt us/kg ~m Nil N!l ~ID NO NO NO ND 
Dichlorodif1uoromcthanc ug/kg HD NO NO HD HD NO ND HD 
trans-1.2-Dichloroethcne U!.l/kg NO ND ND HD ND tiD NO tiD 
Ethanol ~n/k:~ ND 16000 NO 2'l000 ND 23000 ND HD 
Iodo~~ethane ug/Jcg ND ND NO ND ND NO HD ND 
2-Butanone I~> us/h ND .HD ND Ml NO HD HD HD 
~-Mcthyl-2-rcnt~none <MIBK> U!:/ks NO NO tiD ND ND liD ND ND 
Strr~r.e U'J/1:9 ND ND HD ND ND ND HD tiD 
Trichlorofluoroccth~c us/~s ND HD ND ND ND ND Nil ND 
1,2,3-TrichloroProPane U9/ks ND HD Nil ND HD ND HD HD 
'linY1 acet;:te us/k~ ND tiD ND Nil ND tiD ND ND 
Ethrl =cthacrYlate U!.l/!:9 ND ND HD ND ND ?W HD ND 
bll!ne::. !total> ug/~g HD ND ND t-ID ND ND NO ND 
2-:-icxanone us/kg ~ID HD ND ND ND HD ND ND 
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~:w~ET ____ _l ___ ~_or ______ ~---- _ f i 1 ( N(). '; 4.- J 1 t. 

I1oring Locnt.i on --------~-~ 

I i s I E)evatj(Jrl EXISTING 

I s I A I 
f\or i ng Number: ---'RF=-=--I -"-1 0"-=l-=-3 __ _ p I c I M I Wid_PI LeveJ noT ENCOUHT. Dnt.e: 07/7619~ 

L I ,, I l' 1~--~~-- ---~-----~----------------~~-~---
0 I L I L I HATERIAL CHARACTERISTICS I 

-1-'1 LA=B--'#--l---'"-D"'-'EP~T_,_,_H_+---"B'-"'LO"-'W'-"'S'--'IN~~-~T---11-'E"--' -+-1-"E'----l-1 J(~MO"-'I'-"'S-"-'TURE=,'-"C'-"'ON"-"D"'-'ITo..=I'-"'ON"-''-'=-CO"--LO""-ROCJ,c:c:G=RA=I_,:,:NS"-"I-"'ZE"-''-"-ETo_;:C:_:_. )__) ---'----'%'-'-'M---1-'L""-'---L j_XI_]_ CLASS. _ j I ii•IO•Ii I c ICLAY, SANDY, SLIGHTLY GRAVELLY, DAMP, SOFT, I I I 
I I I. I 0. I I I c I RED BROWN I I I 
I il•to•ti lei I I I 

2.0 

5.5 

6.4 

6.8 

12.3 

I I 
I I 

I I 
I I 
I I 
I I 

I 15.8 I 

I 16.6 I 

I I 
I I 

I I 

I I 

I I 
I I 

I I 20.0 I 

I I TOTAL DEPTH I 

I I I 
I I I 
I I ! 
l I I 

1/-//-/~ C !CLAY, SILTY, WET, SOFT, MOTTLED BLACK 

it-11-11 1 c 1 

11-11-11 1 c 1 

il-11-11 1 c 1 

11-11-11 1 c 1 

il-lt-1.l-.2J. c 1 

1-/1-1 
11•11•11 I c ,~, SANDY(MEDIUM), WET, BROWN 

11•11•11 1 c 1 
I*-**-* I I c jSARD,- FINE, SILTY, WET, SHARP CONTACTS 
11-11-1 .ll:.U c I ~I sILTY, WET, SOFT I RED BROWN I SOME DARK 
11-11-11 I c !STAINING IN THIN VARIED SILTY LENSES 
11-11-11 1 c 1 
11-11-11 1 c 1 
11-11-11 1 c 1 
11-11-1~ c 1 
I t-11-11 I c I 
11-11-11 1 c I 

it-11-11 1 c 1 

11-11-11 1 c I 

1-11-1 
11•-1•-1 I c jCLAY, SANDY(FINE), SILTY, MOIST TO WET, FIRM, 
11•-/•-1 I c IRED BROWN, THIN BEDDING PLANES(< 1 CM) 

11•-/•-1 I c I 

11•-1•-1 I c I 
11•-/•-~ C IGRADES LESS SANDY 

11•-t•-1 I c I 

11•-1•-1 I c I 
11-//-/l I c ICLAY, SILTY, WET, FIRM, RED BROWN 
l!s//s/1 1 c I~· SHALEY, MOIST TO WET, nssLE, DARK RED 
I /S/ /S/I I c I BROWN, GREY SANDY STREAKS, MORE MASSIVE AND 
l!s//S/1 I c lsANDY BELOW 1B.J• 

lis/ /s/1 1 c I 

I/S//S/1 I c I 

I/S//S/ I I c I 

I/S//S/120 I c I 
I I I I 

I I I I 
I I I I 

I I I I 

I I I I 

!size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: WHK 



II 

S!IEET_2 ___ 0F~_9 _ PRECISION ENGINEERING, JNC. Fil~ No. 94-114 

Boring Locat..ion 

____ [ I [sf E) f!VF1tion EXISTING 

I I s I A I 
Boring Number:_;RF==..I~1=01=4 ___ [ P I C I M I Water Level NOT ENCOUNT. Date : _.::..0 7'-'-/-=-'2 6'--'-/-"-9 4'---
___________ [ L I A I p 1------·- -~----------

I 1 0 I L I L I MATERIAL CHARACTERISTICS 

[LAB ' I DEPTH BLOWS/H I T IE I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) \H LL I PI CLAS'-: __ _j 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 6.5 

I I 7.o 

I I 
I I 
I I 
I I 
I I 
1 1 1o.o 

I I 
I I 
I I 
I I 
I I 
1 1 13.1 

I I 
1 1 13.a 

I I 
1 1 15.1 

1 1 15.1 
I I 
I I 
1 1 11.o 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I 1 25.o 1 
I I TOTAL DEFTB I 
I I I 
I I I 
I I I 

I I-· /-•1 I c I CLAY, SILTY, SANDY (PINE) ,MOIST' SOFT' RED BR0WJ11 

11-·1-·l 1 c 1 

11-•l-•1 1 c 1 

11-•t-•1 1 c I 

11-•t-·h:..tl c 1 

11-·1-•l I c I 

11-·t-•1 1 c I 

11-•t-•1 1 c 1 

11-•t-•1 I c I 
lt-•t-•Wl c 1 

lt-•t-•1 I c I 
!t-•t-•1 I c I 
!t-•t-•1 I c I 
[1-11-11 I c [mY, SILTY, WET, soFT, RED BROWN I 
11-•1-• .l2:2l c I~, SILTY, SANDY, WET, SOFT, 7 TO 8. 5. BLACK I 
[1-•1-•l I c 18.5 TO 10' RED BROWN I 
!t-•t-•1 I c I I 
lt-•t-•1 I c I I 
lt-•t-•1 I c I I 
!t-•t-•11o 1 c 1 1 
11-11-11 I c ,ClAY, SILTY, WET, SOFT, RED BROWN I 
lt-11-tl I c I I 
lt-tt-t! 1 c 1 I 
lt-tt-tl 1 c 1 I 
!t-tt-t! 1 c 1 1 
lt-ll-tl I c I I 
1-·--·-1 I c ,~, SANDY, WET, SOFT, RED TO DAIUI: BROWN I 
1-·--·-1 I c I I 
11-11-11 I c ,~, SILTY, WET, SOFT, RED BROWN, 1" SAND I 
[1-11-1115 I c lsEAK AT 14.6' I 
1•1**1*1- I c ,SlUID, CLAYEY, WET, LOOSE, BROWN I 
11-11-11 I c ,CLAY, SILTY, WET, FIRM, RED BROWN I 
11-11-11 I c [GRADES SHALEY I 
!t-11-tl 1 c 1 1 
f/s//stJ I c 1~, SHALEY, DAMP TO MOIST, HARD, RED BROWN, 1 
f/S//S/1 I c [THIN GREY SILTY STREAKS(FEW BELOW 18.5•) I 
f/s//s/1 I c I I 
f/s•/s/j 1 c [GRADES SANDY AND BLOCKY I 
lts•tst! I c I I 
l!s•/st.WU. c I I 
!ts•tstl 1 c 1 1 
!ts•tstl I c I I 
!ts•tst! I c I I 
!ts•tst! I c I I 
!ts•tstl I c I I 
fts•tst! I c I I 
lts•tst! 1 c 1 1 
fts•tst! I c I I 
f/s•/s/1 I c 1 SLICKEN SIDED JOINT AT 24.1 1 
lts•tstf25 1 c 1 1 
I I I I I 
I I I I I 
I I I I I 
I I I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

!l 



SHEET 3 OF __ 9 _ PRECISION ENGINEERING, INC. F i l e No. -"9-'-4 --=.l ::....:14'---.---

Boring Location ----- LOG OF TEST BORINGS Loca~ion CINIZA REFINERY 

---------------1 I I s I E 1 eva t i on--=:cE=XI=ST=..=I..:c.cNG:;___ 

I I s I A I 
Boring Number:-=.RF;::..::...I ..=.10"-=1-=-5 ---1 P I C I M J Water Level NOT ENCOUNT. Date '--"-'07..!.-'/2"-"6.!....:/9'-".4 __ _ ---------------1 L I A I p J _________________________________________ _ 

I I 
ILAB ' I DEPTH 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 4.5 

I I 
I I 
I I 
I I 6.5 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
1 1 1o.4 

I I 
I 1 
I I 
1 1 12.4 

I I 
I I 
I I 
I I 
1 1 15.o 

I I 
I I 
I I 
1 1 11.0 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 
I 
I 
I 
1 25.o 1 
I TOTAL DEFTB I 
I I 
I I 
I I 

BLOWS/N 

I 0 I L I L I MATERIAL CHARACTERISTICS 
I T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

lt-•t-·1 I c ICLAY, SILTY, SANDY(FINE), OCCASIONAL GRAVEL, 

lt-•1-•l I c IMOIST TO WET, SOFT, BROWN 

Jt-•t-•1 I c I 
Jt-•t-•1 1 c I 

lt-•t-·ll..:..tl c 1 

lt-•t-·1 I c I 
lt-•t-•1 I c I 
lt-•t-•1 I c I 
lt-•t-·1 I c I I 
J!-/0-/~ c ICIAY, SILTY, SCATTERED FINE GRAVEL, WET, VERY I 

11-/o-11 1 c lsoFT, BLACK I 

lt-to-tl I c I I 

11-/0-11 I c I I 
11•11•11 I c I~· SANDY, WET, VERY SOFT, WHERE SANDY FREE I 
II* II* 1J1.:& c I FLUID AND BLACK I 
11•11•11 I c 13.6" CLAY ZONES AT 7.5·, BLACK BROWN I 
lt•ll•tl 1 c 1 I 
lt•ll•tl 1 c 1 1 
lt•tt•tl 1 c I I 
11•1/•I.Jlil c I I 
1t•tt•tl 1 c 1 I 
11-11-11 I c I~· SILTY, SOFT, RED BROWN I 
11-11-11 I c I I 
lt-11-tl I c I I 
lt-11-IJ I c I I 
11-11-11 I c ICIAY, SILTY, WET, SOFT, RED BROWN, INTERBEDDED! 

11-11-11 I c ISILTS ' FINE SAND(BLACK STAIN) I 

Jl-11-11 I c I I 
11-11-11 I c I I 
11-11-1115 I c I I 
11•1•1•1 I c ICIAY, VERY SANDY, RED BROWN, GRADES SANDIER I 
lt•t•t•l I c I I 
lt•t•t•l I c I I 
lt•t•t•l I c I I 
l!sl/sll I c 1~. SHALEY, HOisT, HARD, RED BROWN, WEAK 

l!s//sll 1 c ILAMINATIONS AT - 1 cK INTERVALS, GREY Is CLAY, 

Its/lsi I 1 c 1 FISSILE TO BLOCKY, ocCAsioNAL THIN SANDIER 

l!s/lsll I c lsEAKS(<4") 

l!s//sll 1 c 1 
Its/Is/ JlQ_J c I 
I/S//S/1 I c I 

l!sl/sll 1 c 1 
ltsl/sll 1 c 1 
l!s//sll 1 c 1 

l!s//sll 1 c 1 
ltsl/sll l c I 
l!s//sll 1 c 1 
l!s//sll 1 c 1 
l!s//sll 1 c 1 
l!s//s/125 I c I 

I I I I 
I I I I 
I I I I 
I I I I 

\H I LL I PI 
I 

I CLASS. I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I ·I 
I ·.1 
I I 
I I 
I I 
I I 
I I 
I 1 
I I 
I I 
I ·I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
t I 
I I 
I I 
I I 
I ···I 
I "I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 
I 
I 
I 



li 

SHEET 4 OF PRECISION ENGINEERING, INC. File No. 94-114 ---------

Boring Location !_£>G (?}.:- TEST BOH.INS:;~ ;,oc•,tion CINIZI\ REFINERY 

I I s I Elevation EXISTING 
I s I A I 

Boring Number: RFI 1016 p I c I M I Water Level NOT ENCOUHT. Date: 07/26/94 
L I A I p I 

I 0 I L I L I MATERIAL CHARACTERISTICS I ILAB # DEPTH BLOWS/N I T I E I E I (MOISTURE 1 CONDITION 1 COLOR,GRAINSIZE 1 ETC.) \H I LL I PI I CLASS. I 
I l!-11-11 I c ICLAY, SILTY, OCCASIONAL FINE GRAVEL, MOIST, I I I I 
I l!-11-!l I c lsoFT TO FIRM, BROWN I I I I I l!-11-11 I c I I I I I 
I 11-11-11 I c I I I I I 
I 11-11-1~ c 1 I I I .. I 
I II-II-II I c I I I I El I 3.3 II-/I-II I c I I I I >:I 
I 1-t-1-11 I c lsrr.T/CLAY, WET, VERY soFT, BLACK I I I ~ 
I lt-1-1-l I c I I I I 

t. 

I 1-1-1-1~ c 1 I I I 
f. 

I 11-1-1-l I c I I I I 
5.8 -/-1-1 

11-11-11 I c ~~~ SILTY, WET, VERY SOFT, BLACK MOTTLING 
11-11-IJ I c I 
11-11-1~ c 1 
11-11-11 I c I 
11-11-11 I c I 

; ' 9.1 1- -
1•1**1•1 . j C ~~~ CLAYEY, WET, VERY LOOSE, BROWN 

9.8 •!•• • 10'·· ·C 

I I I!!IIIIJ ,. C ~~~ WET, SOFT, SOME SAND LENSES(<l CK) I I I IIIII II) I c I 
I I l!!/1111 I c I. r~r 
I I l!!/1111 I c I ;;:I 
I I l!!/1111 I c I ~1 
I I l!!//111 I c I '· i :~-.. 
I I I! II/III I c I ~;I I> ,. 
I I I!!// III I c I ~ .. 
I I l!l/1111 I c I Y"j 
I I l''''''l!Ll c 1 ';I 
I I 11111111 I c I ~:J 
I I ft/11111 I c I ~f I I l!!/1111 I c I u I I 16.9 l!l/1111 -1 c I i 

.I I I l!s//s/1 I c ICIAY, SHALEY, MOIST, HARD, RED, SOME GREY CLAYI I I I I l!s//s/1 I c IMOTTLING, FISSILE TO BLOCKY(<l CK) 
I l I lis/lsi I I c I ':T 
I I I l!s//s!J I c I 'l .. 

' I I I l!s//s!l I c I q 
I I I I /S//S/ J1.Q_J c I 'I 
I I I Its/Is! I I c I I 
I I I l!s//stl I c I I 
I 1 I lts//s/1 I c I I 
I I I l!s//s/1 I c I I 
I I I. lis/Is! I I c I I 
I I I lis/Is! I I c I I 
I I I l!s//s/1 I c I I 
I I I Its/Is! I I c I I 
I I I Its/Is! I I c I I 
I I 25.0 I Jts//s/j2s I c l !!! 
I I TOTAL DEPTH I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
lsize ' TYPe of Boring: 4-1/4• ID Hollow Stemmed Auger ~ged B~: WHK I 



II 

BEET 5 OF PRECISION ENGINEERING, INC. F.l le No. 94-114 

Doring Location LOG OF TEST DORING~ Locnt i (Jfl CINIZA REFINERY 

--·-----
I I s I Elevation EXISTING 

I s I A I 
Boring Number: RFI 1017 p I c I M I Water Leve] NOT ENCOUNT. Date: 07l26l94 

L I A I p I 
I I 0 I L I L I MATERIAL CHARACTERISTICS I ILAB I I DEPTH BLOWS/N I T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) \M I LL I PI I CLASS. I 
I I l!-•1-•l I c 'CLAY, SILTY, SANDY, DAMP TO MOIST, FIRM, DROWN[ I I 
I I l!-•1-•l I c I I I I 
I I l!-•1-•l I c I I I I 
I I l!-•1-•l I c I I I I 
I I 2.5 11-•l-•12.s1 c 1 I I I 
I I l!-•1-•l I c I~. SILTY' SANDY' WET ( VERY SOFT ( !li.ACJ\ I I I 
I I l!-•1-•l I c I BROWN MOTTLED' BLACK FROM 4 TO 6 • I I .I 
I I l!-•1-•l I c I I I I 
I I l!-•1-•l I c I I I l 
I I 11-•!-•l2.:.!21 c 1 I I H I I 11-•1-•l I c I I it . I I l!-•1-•l I c I I lf 
I I f!-•1-•l I c I SOME FINE GRAVEL AT 6 ' AND SCATI'ERED BLACK I f 1 I l!-•1-•l I c I BROWN MOTTLING I ·;-

I I lt-•1-·~ c 1 I ~,, 
~ :" 

I I l!-•1-•l I c I I 'J 
I I 11-•1-•l I c I I I 
I I 11-*1-*l I c I I J 
I I 11-*f-*1 I c I 1- ;I 
I I 10.0 11-*1-*llo I c 1 I ¥1 
I I I/0//0/I 1- C lcr.&:r, GRAVELLY, WET, LOOSE, RED BROWN, SOME I ~ I I 11.1 I/0//0/I I c IFRBB FLUID I ~j 
I I 11111111 I c ICTJIT, WET, FIRM, RED BROWN I ;•::~ 

I I lt!/1111 1 c I I .-1 
I I lt!/1111 I c I I I 
I I 12.8 11111111 I c I I I 
I I 13.4 1······1 I c ISARD, FINE, WET, LOOSE, BROWN TO GREY I I 
I I II-II-II I c I~, SILTY, WET, SOFT' RED BROWN, WEAK I I 
I I l!-11-!l I c IMOTTLING(BLACK SPECKS), GRADES LESS SILTY I I 
I I It-ti-t~ c 1 I I 
I I lt-11-11 I c I I I 
I I 15.8 11-11-11 I c l I I 
I I l!l/1111 I c 1~, WET, FIRM, RED I .I 
I I 16.8 l!!lllll I c I I . j· 
I I Its/Is! I I c 1~, SHALEY, RED, SOME GREY CLAY MOTTLING, I 
I I lis/Is! I I c I FISSILE TO FINE BLOCKY(<l CM)' SOME RED/GREY I 
I I lis/Is! I I c I LAMINATIONS I 
I I Its/Is! I I c I I 
I I Its/Is! I I c I I 
I I Its/Is/~ c 1 I 
I I l!s//s/1 I c I I 
r I lis/Is! I I c I I 
I I lis/Is! I I c I I 
I I lis/Is! I I c I I 
I I lis/Is! I I c I I 
I I lis/Is! I I c I I 
I I lis/Is! I I c I I 
I I l!s//stl I c I I 

I I lis/Is! I I c lsoME sAND PARTINGS AT 24· I 
I I 25.0 I j/S//s/j2s l c 1 ·I 
I I TOTAL DEPTH I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
lsize ' TvPe of Boring: 4-1/4" ID Hollow Stemmed Auger ~ged By: WHK I 



II• 

HEET _ __::.__OF 9 PRECISION ENGINEERI!lGLJJ:C:.:. Fi]c No. _ _2._~~~ 

Boring Location ----~~-----

I I s I E l eva t i on--=E::;:X I=ST"-='I..:.::NG,___ __ 
I s I ,, I 

Boring Number :_,_RF~l -=-1 0=1-=-8 __ _ p I c I H I h'nter Leve) NO'T ENCOUNT. Date: -"-'0 7_!_;1 2"-!7_!_;1 9~4c____ 
L I A I p I 

I 0 I L I L I MATERIAL CHARACTERISTICS I 
-1-=l LA:::.=_B -!.'-+--"'-'DE'-'-PT"'-'-H'---+---=BI..O""-W"-"S'-'--'1 N"----'--1 --"T-----+1----'E"---. +-I __,E_I'---'-'< H-'-"0~1 S"-"T-"'URE=-r._cr C::_::O"-"ND"-"I..o.;Tio_o:O.o:..,N ,~C-"-'OI..o=R rc:::G=RA=I ::_:NS:c:_I =Z E"-' E"-''1__:=_'C-'-'. )·_~__,_\ H~~ ~ p J I CLASS. I I 11-11-11 I c /CLAY, SILTY, DAMP TO HOIST, FIRH, BROWN I I I I 
I I I -I I -I I I c I I I I I 
I 11-11-11 lcl I I I I 

1.8 

I /1-/o-1/2.5/ c /CLAY, SILTY, SCATTERED GRAVEL, WET, VERY SOFT, I I 
I /1-/o-lj I c [BROWN, HO=LED BLACK I I 
I 11-!o-lf fcf I I 
I I I -/0-1 I I c I I I 
I I I -/0-1 I I c I I I 
I 11-1o-t~ c I I •I 
I I 1-/o-; I I c I I I 
I 11-to-11 I c I I :c1 6.2 

I 11-11-11 I c I~· SILTY, WET, VERY SOFT, RED BROWN I H 
7.1 I lt-11-tl I c I I ::1 

+----1---7:....::•.::..6 --4~----~~/--•-</--•-11~7:.::. 5+1-=c~l CLAY=, SANDY r SILTY r VERY SOFT, BROWN, SOME DRX ~----l---+--l----'-+:1 I l!!/1111 I c js~ING ON BEDDING, FREE FLUID IN BEDDING I I 
I IIIII/ / / I C I~~ WET r SOFT r RED BROWN r SOME BLACK MOTTLING I I 
1 lllttttl 1 c 1 I I 

9.1 

9.7 j l•/u/•j j C ISAJIID, CLAYEY, MOIST TO WET, l/JOSE,YELLOW BROWNj :'J 
I I!!I/I!J..!.Q._j c I~· WET, FIRM, RED BROWN I l 
I ltlllltl I c I I I 
I !ttlltt! I c I I I 
1 !lltttt/ 1 c 1 I I 
I llllltl/ I c I I I 
1 !tllttt/ 1 c 1 I I 
I lttlltt! I c I I I 
1 !lltltt/ 1 c 1 I I 
I 1111111/ I c I I I 
1 ltttt!!l 1 c 1 1 I 

15.2 I l1111tt/1s I c I I I 
I 11•11•11 I c I~· SANDY, WATER BEARING, VERY SOFT, BROWN, I I 

15.9 I 11•11•11 I c jsAND LAMINATIONS(<0.5 CMl 1 eJ 
I l!s//SI/ 1 c I~· SHALEY, MOIST, HARD, RED TO PURPLE BRoWNj L 
I I /SIIS/ I / C I SOME GREY CLAY MOTTLING r FISSLE AND FINE BLOCKY I 'J 
I I/S//S/1 I c I (<1 CM) I ·'f 
I ltst tst I I c I I ' I 
I Its; ts; I I c I I I 
I Its; ts; I I c I I I 
I I /S/ /S/ I I c I I I 
I I /S/ /S/ ,8.Q_J c I I I 
I I /S/ /S/ I I c I I I 
I I /S/ /S/ I I c I I I 
/ Its/ Is/ I / c I / I 
I I /S/ /Sf I I c I I I I j/s/ /s/ / / c I GRADES SANDIER BEr..ow 2 2. 1 • / I 
I I /S/ /S/ I I c I I I 
I I!S//S/ I I c I I I 
I I /S//S/ I I c I I I 
I /IS/ /S/ I I c I I I 

25.o I ltsttslj25 I c I I I 
I TOTAL DEPTH! I I I I I ~I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

Loqqed By: 



II 

SHEET_-'-_OF_--'--

Boring Location ___ _ 

Boring Number:__,RF~I -=.10"-"1"'-9 __ _ 

[LAB f DEPTH 

I 
I 

1.5 

6.0 

6.8 

7.2 

12 .o 

12.5 

I 
I 
I 
I. 
I 
I 

16.o 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 25.o 1 
I TOTAL DEPTH I 
I I 
I I 
I I 

BLOWS IN 

PRECISION ENGINEERING, IliC. 

LOG OF ~ST BORINGS 

I ! s I 
I s I A I 

l' I c I M I 
L I ,, I p , __ 

Flle No. 94-114 

Locallon CINIZA REFINERY 

Water Level NOT ENCOUNT. Date :_~07.!...ci2~7LI9~4 __ 

0 I L I L I MATERIAL CHARACTERISTICS I I 

I T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC. I ... J tH _ __._-=:_L:ce_L_j_I--'P-"I-l-.=_:CLA=SS~.'---l-l 

[1-11-11 I c [CLAY, SILTY, HOIST, FIRM TO STIFF, BROWN I I I 
I I -II- I I I c I I I I 

[1-11-11 I c [CLAY, SILTY, WET, SOFT, BROWN 

1-11-I.JW c I 
1-11-!f I c I 
1-11-11 I c I 
1-11-11 I c I 
1-11-11 1 c 1 

1-11-1l2..:..91 c 1 

1-lt-tl c 1 

t-11-11 c I 
1-/1-11 C ICI.AY, SILTY, WET, VERY SOFT, BROWN, SAND SEAMS[ 

1-11-11 c I C1 CM), WATER BEARING I 
1•1•1•[7.5 c ICLAY, VERY SANDY, WET, VERY SOFT, GREY I 
1-11-1[ c lf!M· SILTY, WET, SOFT TO FIRM, RED BROWN, I 
1-11-11 c [WEAK BLACK MOTTLING I 
1-tt-11 c 1 I 
t-tt-11 c I I 

[1-11-ll!Q_l c 1 I 
11-tt-tl I c I I 
It-It-If I c I I 
ft-tl-11 1 c I I 
I I I I c 

[1-11-11 I c [f!M, SILTY, WET, FIRM TO STIFF, BROWN 

11-tl-11 I c I 
[t-It-If 1 c 1 

[I-tt-If 1 c 1 

fl-11-l.i.!U c 1 

[1-11-tf 1 c 1 

11-lt-11 I c I 
llsllsl[ I c lf!M• SHALEY, MOIST, HARD TO VERY HARD, RED 

[lsllsl[ I c IBROWN, FISSLE AND FINE BLOCKY(<l CMJ, soME 
[Is/lsi[ I c [GREY CLAY MOTTLING 

[lsllsl[ I c I 
I lsi lsi[ I c I 
flsllsl[ I c I 
f!s//s/f I c I 
[lslls!lli.J c 
[Is/lsi[ I c 
I /S/ IS/ I I c 
llsllsll I c 
[Is/ Is/ I I c 
I!S//SI[ I c 
[Is/ Is/ I I c 
[Is/ lsi[ I c 
[Is/lsi[ I c 
[ls//Sij I c 
[lsllsll25 I c 

I I I 
I I I 
I I I 
I I I 

I 
I 
I 
I 

.I 
I 
I 
J 
1' 

I 
I 
I 
I 
I 
I 

>-~I 

I 

" h 
'q 
>I , I 
:I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•I 



II' 

Sl!EET _ _c___OF __ 9 __ 

Borjng Lor.ntion 

Boring Nurnber:__,RF~I _,_1=02=0 __ _ 

I 
j LAB # DEPTH 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3.0 

6.0 

6.7 

11.8 

12.4 

13.5 

13.9 

1 25.o 1 
I TOTAL DEPTH I 
I I 
I I 
I I 

BLOWS IN 

LOG OF TE~T BOHJ t;(~~-. --------- ·-·--

I " I 
i s I A I 

p I c I H I 

File No. 9t.-JJ4 

T.r>c:nt:ion C1ll1Zl\ REFJNEI_t_r_ 

E 1 eva t. j or1---"'E=X I=!iT=I=NG;:____ 

Water Level NOT ENCOUNT. Dat:e:_-'-'-07-'-'12"-'7-'-'19'-'4-

L I A I pI --------------~~-------~--
0 I L I L I MATERIAL CHARACTERISTICS 

I T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETCJ __ _j_,=H---l--"'L=-L J PI 

I I -I I -I I I c I CLAY ( SILTY ( MOIST TO WET ( SOFT ( BROWN I 
11-11-11 1 c 1 I 

11-11-11 1 c 1 I 

11-11-11 I c I I 
11-11-1~ c 1 I 
1-11-1 
I 1-11-1 I I c I CLAY, SILTY' WET' SOFT' BROWN 

I I- I I- I I I c I DAU SPOT AT 3 . 3 ' 

11-11-11 1 c 1 

l1-ll-lb..:.£l c 1 
11-tl-11 I c I 
1-11-1 

1•1•1•11 I c ,~, CLAYEY, WET, LOOSE, BROWN 

l•l•t•ll I c I 
it I I I 11.12.:2J_ c I~. WET, FIRM TO STIFF, BROWN 

!lttttll 1 c 1 
jlltllll 1 c I 

!llllltl I c I 
!lt/1111 1 c 1 
!llllltl.!JW c 1 

jJIIIIII I c I 
!ttlllll I c I 
!ttttttl 1 c 1 

jl•/1•11 I c ,~, SANDY, WET, SOFT, BROWN 

c 
I c I~. WET, FIRM TO STIFF, BROWN 

I c I 
HARD BROWN 

lls/ls/j I c jCLAY, SHALEY, HARD, BROWN TO RED BROWN, THIN 

jlsiiSI~ C !LAMINATIONS, FISSLE AND FINE BLOCKY(<l CK), 

jts/ lsi I 1 c 1 soME GREY cLAY MOTTLING 

jls/lslj 1 c 1 

j/S//SI I I c I 
I lsi lSI I I c I 
jls/IS/j I c I 
jts/lslj 1 c I 
I Is• ls/j I c I GRADES SANDIER 

jts•/slj 1 c 1 
jls•lstj 1 c 
jls•ls1J.1Q_J c 
jls•ls/j I c 
j/s•ls/j 1 c 
jts•ls/j I c 
jts•/s/j I c 
jts•ls/j 1 c 
lts•/s/j 1 c 
j/s•ls/l 1 c 
jts•/stl 1 c 
lts•/s/j I c 
j/S•IS/j2S I c 

I I I 
I I I 
I I I 
I I I 

CLASS:..._j 

I 
I 
I 
I 
I 



II 

T 
SHEET __ 9 _OF __ 9 __ 

Boring Location -~--~-

Boring Number:_,RF~I -=.1.=02c-=..l __ _ 

!LAB f DEPTH 

I 
I 

1.7 

I 
2.4 1 

I 
I 
I 
I 

5.o 1 

I 
6.1 1 

I 
6.e 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

13.9 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 2s.o 1 
I TOTAL DEPTH I 
I I 
I I 
I I 

BLOWS IN 

j j S I Elevation -=-:EX=I=ST:_:_l=NG"-" _ 
I s I A I 

P I C I H I Water Level NOT ENCOUNT. Dnte: 07127194 
L I A I p I 

0 I L I L I MATERIAL CHARACTERISTICS 

I T I E I E I (HOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) ~~~I-"L--'---"1-"-'I___.. CLASS. 
I I-· I -I I I c I CLAY, SILTY I SLIGflTLY SANDY I WET I FIRH, BROWN I I 

il-•1-li I c I I I 
1-•1-1 

it-11-li I c !CLAY, SILTY, WET, SOFT, BROWN, BLACK AT 1.8 TOI 

it-/1-112.51 c ll-9• 
11•11•11 I c !CLAY, SANDY(APPEARS TO BE IN <0.5 CH STINGS), 

it•/1•11 I c !soFT TO VERY soFT, BROWN 

lt•tt•tl 1 c 1 

lt•tt•tl I c I 
il•ll•ll5.oj c I 
ltl/1111 I c ICLAY, WET, SOFT, BROWN 

jill/Ill I c I 
1•1••1•1 I c I~· CLAYEY, WET(POSSIBLY WATER BEARING), 

1•1••1•1 1 c IL005E, SHARP CONTACT I 
lt-11-ll1..:2J_ c ICLAY, SILTY, RARE SAND STRINGER(<0.5 CM), WET, I 
lt-11-11 I c IFIRM TO STIFF, RED BROWN I 

lt-tt-tl 1 c 1 1 
lt-tt-tl I c I I 
lt-tt-tl I c I I 
lt-tt-tl.!LL c 1 1 
lt-tt-tl 1 c 1 I 
lt-tt-tl 1 c I I 
lt-ti-tl 1 c lsAND STRINGER - 1· AT 11· & 13· 1 
lt-tt-tl 1 c I I 
11-11-tl I c I I 
11-11-11 I c I I 
11-11-tl I c I I 
11-tl-11 1 c 1 1 
l!s//s!l 1 c 1~, SHALEY, HARD, RED TO RED BROWN, FISSLE 1 
l!s//s/l!2_1 c lAND BLOCKY(<l eM), soME GREY MOTTLING, GRADES I 
j/s//s/1 1 c jsANDIER I 

ltslls!l I c I I 
ltsttstl 1 c 1 1 
ltsttstl 1 c 1 1 
I l5ttsl I I c I I 
ltsttstl I c I I 
1t5tt51 1 1 c 1 1 
I Is/ Is/ I I c I I 
I /S//S/ I I c I I 
l!sl/stjlQ_l c I I 
ltsttstl 1 c 1 1 
I /S//S/ I I c I I 
ltsttstl 1 c 1 1 
l!s/tstl I c I I 
ltsttstl I c I I 
ltsllstl I c I I 
11s1 tstl 1 c 1 1 
I /S//S/ I I c I I 
I /S//S/ I I c I I 
ltsttstj2s 1 c I I 
I I I I I 
I I I I I 

I I I I I 

I I I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 
'I 
I 
I 
J 
I 
t 
I 
1 
I 
I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•i 
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SHEET __ l_ __ OF --~- ri 1~ no. 94-llt. 

Boring J,f>cat.ion ------------

I I s I Elevation EXISTING 
I I s I A I 

Boring Number: RFI 1103 I p I c I M I Water Levcl_NOT ENCOUNT. Dat&: 08/10/94 __ _ 
I L I A I p 1---------
1 0 I L I L I MATERIAL CHARACTERISTICS I 

ILAB I DEPTH B!AJWS/N I T I E I E I {MOISTURE,CONDITION,COLOR/GRAINSIZE,ETC.l __ _j __ ~J LL I PI I CLJ\SS._J 
I 11•11•11 I c ICLAY, SANDY, DRY, VERY SOFT, BROWN I I 
I 11· 11" 11 I c I I I 

1.5 ~-~-~--~---~~·~11~·~1-~~------------------~-~--~~------1 
I l!!•/111 I c ICLAY, SLIGHTLY SANDY WET, VERY SOFT,GREY BLAcKI 1 

I l!!•l!!ll.:..a c I I 
I 111•1111 I c I I 
I l!!•/111 I c I I 
I 111•111 1 I c I I 
I l!!•/111 I c I I 
I 111•111~ c 1 1 
I 111•1111 I c I I 
I 111•1111 I c I I 
I l!!•tlll 1 c 1 1 
I 111•1111 1 c 1 1 7.5 I 111•11117.51 c I I 
I II•!•!• I I c I CLAY, VERY SANDY, WET, STIFF I RED BROWN I 

8.5 I 11•1•1•1 I c I J 
I l!s//s!l I c ICLAY, sHALEY, HARD 1 WET, RED TO RED BROWN, 1 
I l!s//s!l I c IBLOCKY, soME GREY CLAY STREAKING AND MOTTLING I I 
I l!s//s/l!Q_j c I I 
I I Is/ Is/ I I c I I 
I I /S/ /S/ I I c I I 
I l;s;;s;l I c I I 
I I /S/ /S/ I I c I I 
I l!s//s!l I c I I 
I l!s//s!l I c I J 
I Its/ /s/ I I c I I 
I l!sl/s!l I c I I 
I l!s//s/1 I c I I 

I 15.0 I lts//s/115 I c I d 
I TOTAL DEPTH I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I illJ I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I illJ I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 



II' 

SHEET _.2__ OF __ 2 __ PRF.C!!?_!ON ENGI NF.ERI NG, l NC:.·. F i 1 ~ f7(,. :1 t.- J 14 
. - ------------

HorinCJ Locn1 len 
--~------

----- I I J 5 ! EJ (~veti on ____ r.:XJ5TING 

I I s I A I 
Boring Number: RFI 1104 --'=-"----"'-~---~ P I C I M I Wet.er Level. NOT ENCOUNT. Date: 08/10/94 

I .. I A I p 1-----------------
1 0 I L I L I MATERIAL CHARACTERISTICS 

ILAB I DEPTH BLOWS/N I T I E I E I (MOlSTURE,CONDITION,COLOR,GRAINSIZE,F.TC.) ___ _J __ _!_!'c__j__J,l_,_j__J.:._r __ l CLASS. 
I I I. II. I I I c I CLAY' SANDY' DRY' VERY SOFT' BROWN 
I 11•11•11 1 c 1 

I 11•11·11 1 c 1 

I 111•1111 1 c 1 
2.5 11•111 2.5 c 

I I I!!•!!! I I c ICLAY, VERY SANDY, WET, VERY SOFT, BROWN I I I I l!!•/111 I c I I I I I II•!•!• I I c I I I I I 111•1111 I c I I I I 5.0 I l11•11115.ol c I I I I I 111•1111 I c I CLAY' WET' SOFT' RED BROWN I :I I 5.7 I 111•1111 I c l I I I I 111•1111 I c ICLAY, WET, VERY SOFT, GREY/BLACK I .I I 7.2 I jll•/111 I c I l "1 I I If/•///~ C ICLAY, SANDY, WET, SOFT, BLACK I ;I 
I 7.9 I jll•/111 I c I I :I "I I II•!• I• I I c ISAIIID, CLAYEY, WET, MODERATELY DENSE, BROWN, I I I I ltsttsll I c I SLIGHT GREY STREAKS TO 9 • 5. l I I I I l!s/tstl I c I I I I 9.8 I I!S//s/llo 1 c 1 I I I I Its/Is! I I c I~· SILTY, VERY SLIGHTLY SANDY, WET, lll\RD, I I I 10.7 I Its/lsi I I c I RED BROWN I " I I 
I I 

Its/Is! I I c ICLAY, SHALEY, WET, BARD, RED BROWN, BLOCKY, I a Its/lsi I I c lcREY CLAY MOTTLING I :I I I Its/lsi I I c I I J I I l!sttstl I c I I :I I I 
I I 

l!s/ts!l I c I I J l!s//sll I c I I ~ I I lis/Is! I I c I I q 
I I 15.0 I lts//sllls 1 c 1 I ~ I I TOTAL DEPTH I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I l2U I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I 
I I I I I I I 
I I hU. I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 



11 1 

Hore Point.: 3 7 • N, 3 7 • 1-.' OF !';E POND COH.NER LOG OF TEST BORINGS 

Water Elev: 7' 

Borj ng No.: 

LAB # DEPTH BLOW COUNT 

27276 0.0-2.5 GRAB 

27277 2.5-4.0 9-11-7 

27278 5.0-6.5 5-5-6 

27279 10.0-11.0 4-8-

11.0-11.5 -29 

I I s I 
I s I A I 

p I c I '"' I 
L I A I p 1-----------
0 I L I L I MATERIAL CHARACTERISTICS 

I T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

I I I I I I I I I G I CLAY r WET r SOFT r RED-BROWN 

!111111! I G I 
!1111111 I G I 
1111tttl 1 1 
j//••//j~l S jCLAY, SANDY IN STREAKS, SAND-WATER BEARING, 

!11**11! I s !BROWN, WET, STIFF 

!11**11! 1 s I 
!11**11! I I 
!11**11! I I 
j//////j~l S jCLAY, WET, BROWN, FIRM 

jll/111! I s 11" SAND SEAM AT 5.8-5.9 

!ll••ttl 1 s I 
!llttll! 1 1 
ltttttt! 1 1 
!tttllt!]__,21 1 

lllttlll 1 1 
lttlllll 1 1 
1tttttt1 1 1 

1''''''1 1 1 
j//••//llQ_I S ICLAY/SANDY CLAY/SAND INTERBEDS, 

I 11**1 11 I s I soFT, WET, BROWN 

I POORLY INDURATED SHALE I CHINLE FORMATION 

IHARD, MOIST, LIGHT RED BROWN 

;, J,. I' '•I. ; J 

E}evatlon: 

WWT UPGRADE 

':JNJZA REFINERY 

6H87 

Dat.c: 

I \M 

j19.7 

I 
I 
I 
j20.9 

I 
I 
I 
I 
127.1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L I PI 

33 1 11 

I 
I 
I 
I 
I 
I 
I 
I 

35 1 18 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CLASS. 

CLIA-6 

CL/A-6 

1------1 
1------1 
1------1 
1------1 
1------1 
1------1 

jCUTTINGS FLOw oN sURFACE AT 12·-wATER BEARING 1 

27280 

27281 

ZONE 

1------1 
15.0-16.2 34-67-50(2) 1---•/-1~1 S lsBALE, CHINLE FORMATION, CLAYEY, SANDY, 

1---•1-l I s IRED-BROWN, HARD, MOIST 

1---•1-l I s jMOTrLED GREEN GREY ZONES OF REDUCTION 

1---•t-1 I I 
1---•t-1 I I 
1---•t-1 I I 
1---·t-1 I I 
1---·t-1 I I 
1---•t-1 I I 

1---•1-l I I 
2o.o-2o.9 34-52<4> 1---·1-1~1 I 

TD 

jsize & Type of Boring: 4-1/4" ID Hollow Stemmed Auger 

35 13 CL/A-6 

Logged By: WHK 



II' 

Sheet_: :> of :1 

Bore Point:37'N, 37'E OF SW POND CORNER 

Water Elev: 2.8' 

I'IO:CJ [;J UN ENGINEER I He J 1:' . 
---·-----~--~---~~- 1 -

LOG OF TEST 130RJ N(;S 

I I s I 
I ~; I A I 

Fl; I' t: 

E]f•vat_.ion: 

r,f. ) /j 

WWT UPGRJ\DE 

CJNJZA REFJNERY 

6887 

Boring No.: P I C ! H I l>r1t ':: 

I 
I LAB # 

1 27282 

I 
I 
I 
1 27283 

I 
I 
I 
I 
1 27284 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 27285 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 27286 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 27287 

I 

I 
I 
I 

DEPTH 

0.0-2.5 

2.5-4.0 

5.0-6.5 

10.0-11.5 

13.0 

15.0-16.5 

1 2o.o-21.5 

I 

TD 

BLOW COUNT 

GRAB 

3-3-3 

4-5-5 

4-6-6 

14-25-42 

21-40-45 

L I A I p I --~-------------------- ---- -- -- ------~---------
0 I L I L I MATERIAL CHARACTERISTICS 

T I E I E I (HOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

//////I I G I CLAY r WET r SOFT r RED-BROWN 

//1/!ll I G I 
Ill/Ill I G I 
;;;;;;I 1 1 
//••111~1 S lcLAY, SAND SEAMS, SAND-WATER BfAR~, 

I; .. ; I I I s I WET, SOFT 

1;; .. ;;1 I s I 
1;; .. ;;1 1 1 

1;; .. ;;1 I I 
l!!••!fl~l S ICLAY, SAND SEAMS, SAND-WATER BEARING, 

I I 1**1 I I I s I WET, SOFT 

111••111 I s I 
1;; .. ;;1 I I 
111**111 1 1 
l!l .. ttl2.:2.1 1 
llt**ttl I I 
ltl**ltl I I 
ltl .. ttl 1 1 
ltt .. ttl I I 
j//••//ll£_1 S ICLAY, SAND SEAMS, SAND-WATER BEARING, 

111**111 I s IWET, FIRM-

111••111 I s lsLIGHTLY MORE SANDY THAN ABOVE 

1------1 I lsBALE, CHINLE FORMATION, RED-BROWN, 

1------1 I IGREY MOTTLED, DAMP, BARD, FISSLE 

1------1 I I 
1------1 I I 
1------1 I I 
1------1 I I 
1------1 I I 
1------1~1 s I 
1------1 I s I 
1------1 I s I 
1------1 I I 
1------1 I I 
1------1 I I 
1------1 I I 
1------1 I I 
1------1 I I 
1------1 I I 
1------1~1 s I 
1------1 I s I 

I HI 

118.3 

I 
I 
I 
116.6 

I 
I 
I 
I 
128.3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L I PI 

I 
I 
I 
I 

I CLASS. 

24 1 8 lsc/A-2-4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

30 1 16 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

43 1 n 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I CL/A-6 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
ICL/A-7-6 

I 

1---~---~----+---+-~~-------------------+-~---+--~---~ 
lsize ' Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: WHK 



Sheet: 3 of -. ?RECJSJON ENGINEERINC, __ "L~.J~~-

Bore Point:45•W, 50'S OF HE CORNER (JtlTERIOP.) LOG OF TEST BORINGS 

Water Elev: 2.2' 

Boring No.: 

LAB I DEPTH BLOW COUNT 

27288 0.0-2.5 GRAH 

I 
I 

p I 
L I 
o I 

I T I 
lt! .. !!l 
Ill••// I 
Ill••! II 
lll .. tt 1 

I s I 
5 I A I 
c I H I 
A I p I 
L I L I 
E I E I 

MATERIAL CHARACTERISTICS 

(MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

I G jcLAY, SANDY, VERY WET, VERY soFT, RED BRowN 

I G \WATER FLOWING IN HOLE AT 2.4• 

I G I 
I I 

27289 2.5-4.0 3-3-4 \•••/••1~1 S jsAND, FINE, LOOSE, BROWN, WATER BEARING 

I··· I ··I I s I SOME CLAYEY STREAKS <1" -

, ... ; .. 1 I s I 
1···1**\ I I 
1•**1**\ I I 

5.0-6.0 4-4- 1•••/••\5.0\ I 
27290 6.0-6.5 -5 \111•11\ I s \CLAY, SLIGHTLY SANDY, SOFT, WET, BROWN 

l!!l•lt\ 1 s 1 
\lt/•11\ 1 s 1 
\111•11\ 1 1 
\lll•lt\.I.:.il 1 
\111•11\ 1 1 
\111•11\ 1 1 
\lll•tl\ 1 1 
\lll•tl\ 1 1 

27291 1o.o-11.5 4-5-6 \11••11\12-\ s 1 

j;; .. t;l 1 s 1 
If** II 

13.0 1------1 \SHALE, CHINLE FORMATION, RED-BROWN, 

1------1 jFISSLE, DAMP/MOIST, HARD 

1------1 jGREE/GREY LAMINATIONS AND MOTTLING 

1------1 I 
1------1 I 
1------1 I 
1------1 I I 

27292 15.0-16.3 16-35-50<4> 1------1~1 s 1 

1------1 I s I 

TO 

jsize & Type of Boring: 4-1/4" ID Hollow stemmed Auger 

!-I,<· I: 

:,;!•,·: 

I \H I L 

117-3 I /6 

I I 
I I 
I I 
117.1 I 22 

I I 
I I 
I I 
I I 
I I 
128.6 I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 31 

I I 

WWT UPGRADE 

r:INI ZA REF] HEHY 

(,887 

PI I CLASS. 

12 I SC/A-6 

I 
I 
I 

8 I SC/A-4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

16 I CL/A-6 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

---1 
I 
! 
I 
I 
I 
I 
I 
I 
I 

Logged By: WHK 



II 

Sheet: 1 of 2 

Bore Point:See Boring Plan 

Water Elev: 30.0• 

Boring No.: one 

LAB # DEPTH 

28651 0.0-2.5 

28652 2.5-4.0 

28653 5.0-6.5 

28654 7.5-9.0 

28655 10.0-11.5 

28656 15.0-16.5 1 

28657 

28658 

I 
I 
I 
I 
I 
I 
I 
I 
I 

2o.o-21.o 1 

21.o-21.5 1 

I 
I 

BLOW COUNT 

GRAB 

5-6-8 

4-5-6 

4-6-7 

5-7-7 

5-8-9 

3-11-

20 

Fj J t· I: 

lFJG OF TEST BORINGS 

I I S I Eleva~ion: 

I 5 I A I 

P I C I H I Da~e: 

L I A I p 1-----------------~ 
0 I L I L I MATERIAL CHARACTERISTICS 

I T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) \H I L 

ill•ol!l I G !clay, some fine sand, some fine gravel, moist, 18.7 I 36 

I I I +OI I I I G I soft, reddish brown 

I I /•OI I I I G I 
jll•olll I I 
ll!•olll,~ . .!..?.l I 
jl/•0//j I S jstiff, brown 19.5 30 

!tt•ott! 1 s 1 
!tl•o!!l I s I 
l!t•ot!l I I 
l!!•otl!5.ol I 
l!!•o!!l I S !slightly sandy, wet, firm, brownish with some !25.8 42 

!tl•o!ll I S !purple mixed in I 
l!t•o!!l I s I I 
l!!•o!!l I !gravel @ 7.0•-7.5• I 
!tt•o!llhll I I 
!II•O!/I I S !stiff, reddish brown 121.4 

l!!•ol!l 1 s 1 1 

lll•olll I s I I 
l!!•o!!l 1 1 I 
ji/•OI/110 I I I 
1--••--1 I S lsi1t, fine, sandy, wet, stiff, reddish brown j22.0 

1--**--1 I s I I 
1--**--1 I s I I 
1--**--1 I I I 
1--··--1 I I I 
1--**--1 I !gravel @ 13.0•-13.5• I 
1--**--1 I I I 
1--**--1 I I I 
1--··--1 I I I 

I••--•• I I S !sand, silty, moist, medium dense, reddish 

1••--••1 I S !brown 

118.9 

I··--·· I I s I 
1**--** I I I 
1··--··1 I I 
1··--··1 I I 
1··--··1 I I 
1**--**1 I I 
1••--••1 I jgravel @ 19.0•-19.5• 

!··--·· I.£Q...I I 
1••--••1 I S ltine with aome coarse, dense 

!oo ... to! 
loo••!ol 
loo .... to! 

I S !eravel, fine, sandy, some clay, damp, dense, 

I !some whitish colored sand mixed with reddish 

I !brown aand 

I 
I 
I 
I 
I 
I 
I 
I 
I 
118.6 

6.2 

Dje6e] Tnnk 

Gallup, NM 

Exiatjng 

November lS, 1995 

PI CLASS. 

15 CLIA-6 

10 

15 CL/A-7-6 

ML/A-4 

SM/A-4 

!size ' Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: TM 



II 

Shee-t: 2 of 2 

Bore Point:See Boring Plan 

Water Elev: 30. 0 • 

Boring No.: one cont. 

LOG OF TEST BORINGS 

I I s I 
I s I A I 

p I c I H I 
L I A I p I 
0 I L I L I MATERIAL CHARACTERISTICS 

Fj ~ r: i : 

~;j t e: 

G~llup, NH 

Elevatior1: EXi6ting 

Date: November 15, 199:::-

LAB f DEPTH BLOW COUNT I T I E I E I (HOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 'H L I PI CLASS. 

28659 25.0-26.0 4-6-

28660 26.0-26.5 6 

28661 30.0-30.5 16-

28662 30.5-31.5 40-50 

31.5 

TD 

IOO**/OI 1 1 
loo-utol 1 1 
loo-utol 1 1 

1••/•••1 
I**/-"** I 
ltll/111 
11111111 
IIIII III 
IIIII III 
IIIII III 
IIIII III 
IIIII III 
IIIII/II 
1**//0•I 
1**11°*1 
joouool 
joouool 
joouool 

I I Sand, fine, some coarse, slightly silty, 

I lmoist, moderately dense 

I lclay, wet, stiff, reddish brown 

I I 
I I 
I I 
I I 
I I 
I I 
llo 1 

119.6 

I 
122.7 

I 
I 
I 
I 
I 
I 
I 

I I Sand, clayey, some fine gravel, water bearing, I 
I Ivery dense, reddish brown I 
I 1Gll:aoe1, fine, fine sand mixed with coarse, I 
I lwhite sandstone mixed in sample, some clay, I 
I I-ter bearinq, very dense I 

I I 
I 
lplugged bottom of hole with one bucket of 

lbentonite pellets and 2 bags of bentonite gel, 

then hole filled with cuttings 

lsize ~ Type of Boring• 4-1/4" ID Hollow Stemmed Auger Logged By: TH 

ISM/A-2-4 

I 

I SM/A-4 

I 
IGM/A-1-b 

I 
I 



II 

LOG OF BORING NO. ___ _ 

f'rtlj('Ct" 
Sulfr~ro:x Unit and llydrCltreater Unit job No 

31 L2JZ030 

I if'VdtiOil 
Not Detenrdned 

[ ),;ttJfll 

1 ype/Size Bor1ng __ " 7" Auger l~1g I ype 
C:ME-55 

CroundwaterConditions Groundwater was en_c~_~ll_t_e_r(2_~--~~-~7 f_:_e_~ -~n- CJJ/16/92 _IJ;.tv 03/l(J/ru 

Blows/Foot 

C N/R 

QJ 
::? ~ a ~ 0 

> .._ - v--! 
f- "' c~ QJ~ ClJ rj ' 

QJ 
~c ~.~ i QJ l) rc QJ 

a 0 Cl 3:c <=~i 
E > 0 ::) <n I 

rc 
.._ u rc 

Vl 0 u 

i Jt·',r r ifJt 1011 

~===!'===F=====!:=~=:f=:::::::~=T=~c~o~N~CR~E~T~E;::=:=; ~2~.=;5~i":n=:c~h~e~s~t h~l~-c~k=.~~===--~====-~-'=~~- · --·- ..:..:CC~"='=~=- '] 

50/11" R 

33 s 

80/9" R 

37 s 

DAMP GC 1 FILL 2.5 feet. Clayey gravel; red. 

DAMP SM 

121 5.8 

DAMP SM 

SILTY SAND; red, moderate amount of gravel. 

SILTY SAND; red, medium dense. Trace of small 
gravel. 

45 R 121 5.2 

32 s" 

11 s 

13 s 

50/3" s 

DAMP SM 

SAT. SM 

DAMP 

SILTY SAND; red, medium dense. Some gravel. 

SILTY SAND; red, loose. Silty clay lenses. 
Hydrocarbon odor. 

SILTSTONE; red, soft. 

Stopped at 30 feet. 

I 

I 
l 

~ 
l 
l 

"~ 
j 

-' 
I 

i 
I 
I 

-1 
! 
I 

-



II 

I 
l 

_. 

I 
I 
I 
I 
I 
·'~i1;.-~:;. 

1 
'l 
. ~-

., 
LOG Of- BORING NO. _____ ~---

:; u j f 1" r o ;.: U r. i t and ii y 'l r o t rca t P 1-
1 
';. i t 

Elevation ______ _ 

Type/Size Bonng 
(J] i>- '; ') 7" Auger _______________ 1\rg I vrw 

( J '~ / 1 (' / ( J:) Groundwater was encountered at J7 feet: mr ru/]Cjrp 
Groundwater Condrtrons _________ _ 

a; 
~ -
L 

0. 
(!) 

0 

30 

Blows/Foot 

C N/R 

PL-IL CL 

21 

PL CH 

R 111 17.6 

20 s 

34 R 116 13.2 

21 s 

18 s' 

s 

33 s 

50/3" s 

DAMP SM 

SAT. 

I 
DAMP 

CONCRETE; 2.5 inches thick. 

SANDY CLAY; gray, soft. 

SILTY CLAY; red, stiff. Some sandy clay with 
trace of gravel at 9 feet. 

SILTY SAND; red, medium dense. Some gravel. 
Hydrocarbon odor. Thin clay lense at 23.5 feet. 

SILTSTONE; red, soft. 

Stopped at 30 feet. 



II' 

LOG OF BORING NO.---~--

f'rOJl'ct ___ _ 
Coge:Jcration FacjlitiPs --Cas Tur],jnc Ccnerator~ 

I ft·vatron __ }_f', · _ _(3_ ___ _ B.!-1. /.:.::u;nccl EJc-v. l 00. (j of Fir t' 

Typc/Srze Boring 7 " Auger ____________ krg I YIW----~~11 "~: :i_~ ______________ _ 
Groundwater Condrtions Groundwc. ter encoun terecl ~-~ 1__-'J ·-~·· on 08/23/89 ______ _ 

"-- ---- --·· - .. -- -~------,. --,___-==._--=-- --=-==---=:::.:;-_-,_,.,. __ -- ---- ---·------- -----
~ Q! 

'QP. 
c 

QJ G. >- 0 _;: Blows/Foot >-- L • "D ~ f- "'· . 
c~ 

CJ~ QJ 1"0 
CJ ~c -- u Descrrptron L QJ(._, <C ClJ - G. oc. sc: --~ 

0. c·-
E "" ClJ >- 0 :::l<~'> 

0 c <C L u nl N/R _ Vl 0 D 

l SL GC GRAVEL; dark red brown, asphalt pieces. Some clay. 
'\'r;:JrP of silt 

G 
f-

-

9 R 92 t22.2 CL SILTY CLAY; dark red brown, some gravel, firm. 1-

PL 

I 
TI s 

SL CL CLAY; dark red brown, some gravel, firm. 5 

SL CL SILTY CLAY; dark red brown, firm. - -25 R ~19 8.2 

I 20 s SL CL SANDY CLAY; dark red brown, firm, some gravel. 

PL SM SILTY SAND; tan, some gravel, medium dense. 

) 
1-

--
' r--10 

1-
-

I 30 s 
1-

--
, 

1-
--

I 1-

r-15 
' ·- ¥ -

SAT. 1-
-

1- 50/3" s 
-

I 

1- SLT. SANDSTONE; tan to gray, poorly sorted, fine to medij 
1- ~OIS'l um grained sand. Gravel present. 

~0 

1- j 50/6" s SAT. 
1-

I 
I 

SAT. SANDSTONE; more clay, gray, tan, fine grained sand. ~ '--

25 
I 

1- J 
1-

-
Stopped at 25 feet. 

1-
-

1-
-

30 



II 

i 
J. 

I 
1 
1 

j 

I 
I 

T 

LOCO,;:., l GORING NO. __ 

f'roject. Co r':;~ Tur1,j Iil' Ccr1c1 :-~~-(_)): j l 2 su ()f; l 

I lr'vatron _ 9 Cl. j 

Type/Size Boring ___ 7" /~:uger _______ _ \:! lL ~·-· 

CroundwaterCondrtion~ Groundwater (•JJCDUilllcleci at ](J' (JIJ en./ ;, ,, 

a; 
CJ 

-..c 
c. 
Q) 

0 

30 

Glow<o/Foot 

c N/R 

8 

12 

Q) 

c. 
>-
f-
Q) 

0. 

E 
<C 

Vl 

R 

s 

50/3~"· s 

>-

"' c~ 
QJu oo. 
c 
0 

,,C 
c-

'-
Q)~ 

~c 
C"C CJ sc: 

0 
u 

SL GC 

CL 

PL 

19.1 CL 

PL 

SL GM 

-------~----

GRAVEL; dark red brm-n1, 2:; 

Trace of silt. 
1::-.jecr~c. Somcc.J;~v. 

SILTY CLAY; dark red brown, so;-:ce: gravel. Firm. 
gravel at 5 feet. 

SANDY CLAY; dark red bro\,rn, fir~::. Some silt. 

GRAVEL; dark red brown to tan, sand, some cl2y. 
Firm. 

XLTY CLAY; dark red brown, firm. Sand lenses. 

Le: 

·weathered SANDSTONE; gray, verv fine grained sand. 

SILTY CLAYSTONE; gray, weathered, fin1~ grained sand. 

Stopped at 25 feet. 



II 

1 
f 

\ 

I 
I 
I 
I 
I 

I 

3 
LOG OF BORING NO. 

Prowct _ 
CogeneJiltion rac:iJ:it:.ies- Buildinr · .. 

f !cvdtlon ---~!_·_0 ____ . __ . ------·~-- [}dturn _ J:, · · ~ · 
T 

,
5

. 
8 

. 7" Auger , ype1 1ze ormg ______ - __________________ R1g Type 

Groundwater Conditions No groundv.·ater encountered on 08/23/89 

~ 
Q) 

----~ 
c 

Q) 
,.., >- c· 0 

~ Blows/Foot >- L • -v~ f-- <r, 
e..-~ Q)ro - Q) 2JU -::: -- u ..c ~ OJ ~--

~ c. oo. 3:-c --~ 
0. c·-

E 
</) 

Q) >- c ::;J<fl 
0 c N/R 

ro L u ro 
V) 0 D 
G SL CL SILTY CLAY; dark red bro1-m ~rm. 

-

-
28 

29 

R 112 16.6 SM 

s 

SILTX SAND; light red to tan, some gravel. 
gravel, medium dense. 

29 s SL GM GRAVEL; tan to red brm-m, sand; some silt. -
~ 

JO 

~ 

: l j 

One incl1 

47 R,.. ~23 7. 1 SANDSTONE; red to tan, coarse grained with gravel. 

50/4" -
r--15 j;;· I ~ 

.._ 

- i ·< 
S0/51

" - :;:..5.:. ~ 
.. 

_10 

-
1-

r--

-
_lS 

1-

i-

-
-

30 

S: SLT. 
;DAMP 

s 

SANDSTONE; gray, weathered, fine to medium grained 
sand. 

Auger refusal at 19 feet. 

G =Grab 0-2' 



II 

Sheet: l of 7 ERECI S :_'liL.ENG INEERING ,_JJiC File #:01-072 

Bon Point: see plan 

Water Elev:Not Encountered 
' : h 

BoringNo.: One 
DI07:J-1 

l' c I t>: 

L I A ! p 

I 

Date S 1~-0 

I 0 I L L ~--- MATERIAL CHARACTERISTICS ~--~------------

LAB # DEPTH BLOW COUNT T .... -Y-f_L ( MOISTUR~ I CONDITION I COLOR I GRAINS I ZE__JlTC_j_ - ~M c + - I _L _____ _l 

" 39307 0. 0- 2 . 5 grab ,.. ~ 

1 I G I Clay, redd1sh brown, ~·et, st lff ( : c 

I ' G I i I G I . ; 

u_ ~I I i 

39308 2. 5-4. 0 9-10-10 s dark brown to black, silty, very stiff, 13.8 
s hydrocarbon odor W.D. 144.1 I D.D 126.6 

L.Q_ s 

39309 5.0-6.5 5-6-9 s dark brown, very stiff 39 22 CLIA-6 
s hydrocarbon odor W.D. 132.0 I D.D 112.4 17.4 

u s 

39310 7.5-9.0 3-3-6 s reddish brown, firm, 
u_ s very thin sand seam@ 8.0' 

s hydrocarbon odor W.D. 133.0 I D.D. 106.7 24.7 

l.Q_._ 
s stiff W.D. 123.7 I D.D 101.6 21.8 

39311 10.0-11.5 4-7-8 s 
s 

1L 

14. 
14.0 Chinle Formation 

39312 15.0-16.5 22-36-47 s ~ sandy, reddish brown to light reddish 15.2 37 9 SMIA-4 
l.l_ s brown, very dense 

s moist W.D. 143.7 I D.D 124.2 

!.L. 

20. 
39313 20.0-20.5 50 ( 6•) liaht reddish brown W.D. 137.0 I 125.6 9.1 ---T.D. 20.5 

£L 

Size & Type of Boring:2 1/4 1 ID HSA Logged By: JF 



Sheet: 2 of 2 PRECISION ENGINEERING, INC. File #:01-072 

Bore Point: see plan Site:API Oil Separator 
Siant Refinino, Ciniza _. 

Water Elev:Not Encountered s Elevation: Exi sLi nc 
s A 

Boring No.: Two p c M Date:S-15-01 
Ofo7J.-~ L A p 

--- ··-·-·- -- ~---

0 L L MATBRIAL CHARACTERISTICS 
LAB # DEPTH BLOW COUNT T E E (MOISTURE.CONOITION.COLOR GRAINSIZE ETC.) %M L +Jll--t- CLA_S_L __ 

I 

I sr,' 39314 7 n- 34 n Shelby s fin, reddish brown, wet, pushed 24' 8.9 24 i ll I __ ;,, 6 
H recovered 20", hole open to 34" 

I LQ. E W.O. 144.2 I D.D. 132.3 
L 
B 

i...O. 

39315 5.0-6.5 3-2-2 s ~ very silty, very sandy, dark brown, 17.9 CL/A-4 
s very wet, soft 

u s 

39316 7.5-9.0 1-1-1 s water bearing?, very soft, reddish-brown 26.5 32 12 CL/A-6 
u s 

s 

11.. 
s ~ silty, reddish brown, wet, firm 18.8 CL/A-6 

39317 10.0-11.5 3-3-4 s 
s W.O. 135.2 I 0.0. 113.8 

1L. 

14. 
-14.0 Chinle Formation 

39318 15.0·15.9 33-50 {41) s ~ sandy, reddish brown to light reddish 13.6 
16. brown verv dense. damo W.O. 138.6 I 122;0 

T.D. 15.9 

l.t_ 

20. 

fl.,_ 

Size & Type of Boring:2 1/4' 10 HSA Logged By: JF 



II 

Shcel: l of 2 

Bore Point: Eanl Bo:t 1 nq 

Watc:t E]cv: J 9. 0. 

Boring No.: 01-.117·-B.l 

LAB # 

4 0161 

40162 

40163 

40164 

40165 

40166 

DEPTIJ 

0.0-1.0 

1.0-2.1 

2.1-5.0 

5.0-5.2 

5.0-6.5 

10.0-11.5 

11.8 12.5 

12.5-15.0 

15.0-16.5 

18.5-20.0 

20.0-20.5 

20.5-21.4 

21.4-21.5 

22.5-24.5 

24.5-25.0 

BLOW COUNT 

CONTINUOUS 

CONTINUOUS 

CONTINUOUS 

CONTINUOUS 

11-18-31 

12-21-23 

CONTINUOUS 

CONTINUOUS 

7-11-17 

CONTINUOUS 

2-

3-

2 

CONTINUOUS 

CONTINUOUS 

40167 I 26.2-29.0 CONTINUOUS 

I 
1 29.o 1 
J Total Depth I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 

I s I 

I' I c I 

r. lA I 

0 I L I 

I T I E 

11111111 
I !•! I 
1111/111 
IIIII/II 
111111112...o.QI 
11111111 I 
11111111 I 
11111111 I 
111*1111 I 
IIIIIIIIJJLI 
11111111 I 

l//////1 
111111/I.!L.I 
11111111 I 
11111111 I 

l//**//1 
1//**//1~1 

111**111 I 
11***111 I 
I 1111111 
1//U//1 I 
I/ I I I I /I£LI 

1------1 

1------1 
1------1 I 

I1.!LI 
I I 
I I 
I I 
I I 
IlL I 
I I 
I I 
I I 
I I 
I .iLl 
I I 
I I 
I I 
I I 
I I 

PRECIS} ON lo.'NGINEERINO ItlC. F i J c # : (J1 J 1 7 

! I>G OF TEST BOPJNG!.~ 

E I ~-'V.t t l ( !li 1·:.~ j :·1 j l!lj 

" I 
M I 

p 1---------------------------
L I MATERIAL CHARACTERISTICS 

E I (MOISTURE,CONDITION,COLOR,GRAINSJZE,ETC' I %M __ l .. L ... J_I:l ___ ...L£ld0S. -~ 

ICLAY, MOIST, FIRM, RED BROWN j 

~~. CLAYEY, SLIGHTLY SANDY (VEPY FINE I , LlfJ~;E I 9 I 

I DAMP' ROOT MATTER ABUNDANT 

I.QM, VERY FIRM TO HARD, MOIST, RED BROWN 

I 
ICLAY, VERY FIRM TO HARD, MOIST, RED BROWN 

I 
I 
IVERY FINE SAND SEAM FROM 7. 5' TO 7. 7 • 

I 
I SLIGHTLY BLOCKY STRUCTURE THROUGHOUT 

115.1 49 

I 
I 
I 
I 
J14.2 56 

I £Y'T. SANDY VERY FINE' f«>IST' VER.Y FIRM' RED BROWN I 
JCLU', VERY STIFF, DARK RED BROWN, MOIST- NET, I 

JCHARCOAL PRESENT, DIFFICULT TO BREAKUP IN HANDJ 

I 11s .6 

I I 

I CJ.AT VERY SLIGHTLY SANDY, WET, SOFT, RED 

JBROWN 

I J24 .o 
J_gg, VERY SANDY VERY FINE,WET,RED BROWN, SOFTJ 

I £!.AT' WET' FIRM' REI) BROWN I 

JCI.AY.SANDY VERY FINE.WET,SOFT- FIRM,RED-BROWN J24.8 

J_gg, WET, FIRM, RED BROWN I 

JSll:ISTaiK, THIN MUDSTONE PARTINGS, SLIGHTLY 7. 7 

JSANDY, GREEN-GREY, DARK RED BROWN PARTINGS, 

I !lAMP HARD' CBim'.B JIO!i!IIU'I<B 
I WATER BEARING IN THE SILTSTONE FR<l'l 26.2 '-27. 0 I 

I BACKFILL TO SURFACE WITH BENTONITE GEL 

I (300 LBS) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

31 ICL/A-7-6 

I 
I 
I 
I 

33 ICH/A-7-6 

ISize & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: WHK 
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Sheet: 2 of 2 

Bore Poj n l: Wcs t f3ol J ll9 

Water Elev: Not Encountered 

Boring No. 01-0117·B2 

LAB # 

40168 

40169 

40170 

40171 

40172 

40188 

DEPTil 

0.0-2.0 

2.0-2.6 

2.6-5.0 

5.0-7.0 

7.0-10.0 

10.0-11.5 

11.5-12.2 

12.2-13.0 

13.0-15.0 

15.0-16.5 

17.5-19.0 

19.0-20.0 

20.0-21.5 

22.0 

22.0-22.9 

Total Depth! 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BLOW COUNT 

CONTINUOUS 

CONTINUOUS 

CONTINUOUS 

SHELBY 

CONTINUOUS 

11-19-21 

CONTINUOUS 

CONTINUOUS 

CONTINUOUS 

8-10-11 

CONTINUOUS 

CONTINUOUS 

8-10-27 

CONTINUOUS 

I 

s I 
p c I 

L A I 

0 L I 

I T I E I 

111--111 I 
111"111 I 
11111111 I 
11111111 I 
I I I I I I I I hQ.I 
11111111 I 
IIIII/II I 
11111111 I 
11111111 I 
111111/I.!.!U 
111--111 I 
11111111 I 
1**11**1 I 
11111111 I 
Ill Ill! ll.LI 
11111111 I 
11111111 I 
111--**1 I 
11111111 I 
I I 1111111LI 
111--111 I 
111--111 I 
11111111 
1------1 

I------I£LI 

1------1 I 
1------1 I 
1------1 I 

ll.!LI 
I I 
I I 
I I 
I I 
IlL I 
I I 
I I 
I I 
I I 
I .iLl 
I I 
I I 
I I 
I I 
I I 

.!_'Rr;_t_:J_fiON E."NGJNEERING, Il-!C. )-'j 1 c 11; 0 J l J "I 

J(?!] __ r?_F TEST BOPJNG~ 

.. 
A 

M I !Jat (' 1\.IHJu~; \ ~ 1 , :~ ()() 1 

p I 
], I MATERIAL CHARACTERISTICS 

E 1 (MOISTURE,CONDITION,cOLOR,GRAINSIZE,ETc.; ___ ~ __ j _ __r_,_ ___ Ll'l_ .1 <"J.e;:; 

!CLAY, SLIGHTLY SILTY, FIRM, WET, PE!J HPrJWJi [ 

I 
I£!M, SANDY(VERY FINE}, MOIST, SOFT, PEfJ BROI-.'NI 

ICLAY,HARD,MOIST-WET,RED BROWN,SOME ROOT MATTERI13. l 49 

I CLAY AS ABOVE , PUSHED 2 ' RECOVERED l ' · l l ·• 

I 
!SOME SLICKENSIDED SURFACES> 7' 

~~. VERY SLIGHTLY SANDY, MOIST TO WET, RED 

I BROWN. BRITTLE 

112.4 

I 
46 

ISNID. CLAYEY, DAMP, RED BROWN,MODERATELY DENSE! 

ICLAY,VERY STIFF,DIPFICULT TO CRUMBLE,f«)IST-WET,RED BROWN, 

!SOME ROOT MATTER, S0MB SLICKENSIDED SURFACES WHEN BROKEN 

I 117.3 

I I 
!INTERBEDDED, VERY FINE SAND, SILT, CLAY, I 

I CLAY APPROXIMATELY 50\- OF THE TOTAL SAMPLE I 

IWET TO MOIST, HARD TO FIRM, RED BROWN 116.8 

!CLAY, VERY SILTY, CRUMBLES EASILY, GREY BROWN 112.6 

I I 
!MORE PENSE> 21.5 I 

IMtiD STCJII.E/ SILT~. MOIST, HARD, RED BROWN,I10.4 

I GREEN REDUCTION SPOTS 

I 
I 
I 

!BACKFILL TO SURFACE WITH BENTONITE GEL 

!(600 LBS) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

27 ICL/A-7-6 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

!Size & Type of Boring: 4-1/4" ID Hollow Stemmed Auger Logged By: WHK 
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Genscience 
Consultants, lt 

Depth 

(/.-(0 C· 

l 

J ~ 

;O 

I t.5 

l ~0 

""' 
I .J' ...::> 

35 

'I "(.:J 

,. .ys 
·~ 
--~ ,.:$ ~) 

.££ 

i ,, 

J o..S 

7w 

l 
1 

'·t /.5 

1'-{<l<J 
<f'J 

\../ELL • LOG-GING FORM-
Page of _________ _ 

e 1 i e 0 t _G_I_A_N_T_R_E_F_I N_I N_G_C_O_M_P_A_N_Y _____ We 1 1 N urn be r -.dc.-:->U-.f'--'1 ,L. -=--__J__ ____ _ 
-- >.: __ >;; __ ~--~ 
County McKi n 1 ey 

Spud Date 7,U<J_IP~ 

S __ T ----15.-..-.U R ~State New Mexico 

Contractor ____!.F~o~---------------
Com p 1 e t i on D a t e ---+7-L&::s.L..:;</u/a'--=-~·S.L_ ______ _ 

Logs Run Li th from Cores Logged By ~J-=-. ~C-=-. .....:Hc:...u::.:n..:...;t:..::e:...:r ________ _ 
E 1 eva t ion-------- Spud In ( Fm . ) ___.JC-.Jhu..Ju· n.Llue~-----------
Remarks Drilled w/Hollow Stem Auger & Continuous Sampler. Collected 
samples @ 2.5 and 5.0' intervals for %H 0. C . as SS monitor Well 

RUN From 

I 0 

3 /u 

1 

8 

/( 
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Geoscien~ -- - \.IELL LOGC INC FOR11 

Consultants, ltd Client GIANT REFIHIHG COMPANY 
Page _____ of _______ _ 

\..1 e I I N urn be r __ .:s _rw-"x"---=--A.::.__ __ _ 
t<·-::-= ·.:.>~ ··'· __ >.; __ >.; __ >,: __ >.: S __ T 15 U R...l..S.-..lLState Hew Hexico 

-
~.<:·>.::. ~ County McKinley Contractor Fox 

Spud Date 1-.J.-y-~S: Completion Date ___________ _ 
._/; Logs Run Lith from Cores Logged By_J-'-.C""'.'--'-'Hc..:ou.:..:..n.::.:te::...:r __ -'----~ Elevation b$63 Spud In (Fm.) Chinle 

Depth 

-

-

-
-
-
-
-

-

0~ ~~~~-----------~~~ Remarks Drilled w/Hollow Stem Auger & Continuous Sampler. Collected :31~ samples @ 2.5 and 5.0' intervals for %H.,O. Comp. as SS monitor Well 

- RUN From To Sample#/Ft lith/Remarks - ~~~~~,~~~~~~-----,--~~~-----------------
- 1 "'"~I J...J{...ifE:.. Fl<.o1-1 1-IW-J.f - I 

I 

j J-s'-7~ I I 50 

J 
J 
I 
I 

I 

I 
I 
I 

I 
I 
I 
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I 
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I 
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-
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' 
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Geoscience \..TELL LOGGING FOR11 

Consultants, ltd Client GIANT REFINING COMPANY 

Page ______ of ________ _ 

Well Number __ S~tJ-LYL--~3~-----
~;,_~~ .. 

• 
___ >;; __ >;; __ >;; __ >;; S ___ T JS U R--l5-J,L.State New Hexico 

Contractor_LF~~·O,a_X ________________________ __ 

Completion Date ________________________ _ 

Coun cy McKj n J ey 

Spud Date 9-~-8~ 

Logs Run Lith from Cores Logged By ..;;.J..:_·..::..C-=-. _H..c;u::..:..n:..;:t:.:::e..:..r ________ __ 
Elevation ______________ Spud In (Fm.)~C~bui~n~J~e ____________________ _ 

Depth 

0~ 
~ lo Remarks Drilled w/Hollow Stem Auger & Continuous Sampler. Collected 
~a; samples @ 2.5 and 5.0' intervals for lH.,O. Comp. as SS monitor Well 

- RUN From T o Sample#/Ft l i th/Rema r~s - I 
l?_?o..,..;1 "d.~-. I 

I /;-,5 Y.5 
I 0 5 I d-1~'! 5 0 

d-. 5 ~() I ;)J 7. > 
I I .a t<ti /0 0 

-
o-

5 

lo-

~ !tO /1~ It I:J.S 
Id-"dd-r'tc;. a 

-
•S 

4- Its I~ 1'7. s 
~.0 

T 
I ~~'t-f. J.'j" 

5 ~0 ld-5 0-3Sf-;;-r;.a 

lc .?. s 1::,o ;).7.5 
·3o,o 30 

- I 
I 

1 

- I 

- I 

I 
-

I 
I 

1 
I -l 

-
- I 
- I 
- I 
- 1 -
- I 

I -

- I 
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1 
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Geasctence 
Consultants, 

Depth 

~ELL LOGGING FORM Page of ________ __ 
Client GIANT REFINING COMPANY Well Number S"i-ft-4 
__ -'.: __ -'.: __ -'.: __ -'.; S __ T--l.S__U R--1.5--.lLState New Kexico 
County McKinleY Contractor__,__:>UJ,. _____________ _ 
Spud Date 1-~-¥-s- Completion Date ____________ _ 

Logs Run Lith from Cores Logged By.=.J-=-·=-C=-·....:H~u::.:n.:.:t::.::e:.!.r _____ _ 
Elevation Spud In ( Fm. ) __.C_.bJ..Jju.nu.l..ce'------------

Rernarks Drilled w/Hollow Stem Auger & Continuous Sampler. Collected 
samples @ 2.5 and 5.0' intervals for . as SS monitor Well 

RUN Lith/Remarks 



II 

' J 

I 
.I 

l 

\../ELL LOGGING FOR11 
Page of ______ __ 

\..le 1 1 N urn be r _5~'1.1...£:,>'_-_S:::._ ____ _ 

.. _ . . .>:- .>:- .>:- .>:-

~ •.•.. ·•.· Count;tk"Kj~~ ~-- .. 

~ Spud Date '2-<tv-<ef Completion Date ____________ _ 

I Logs Run Lith from Cores Logged By :::..J..:... c=.;·:..._:_H:.::u.:..:..n.::.:te::...:r _____ _ 

Elevation Spud In (Fm.)~C~b~i~n~lce ____________ _ 

S __ T JS u R 15 w State New Kexico 

Contractor_LF:~,o>~x _________________ __ 

Depth 

lo 

IS 

d._O_ 

3o 

-

-

-
-

-

-
-

-
-
-
-
-
-

op 
-5/3 Remarks Drilled w/Hollow Stem Auger & Continuous Sampler. Collected 

=:;I<U samples @ 2.5 and 5.0' intervals for :tH.,O. Comp. as SS monitor Well 

Lith/Remarks 

I 

I 
l 

I 
I 

1 
I 

T 

I 

I 
I 
I 
I 

I 

I 
I 
I 

I 
I 
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l 
1 
J 

Depth 

-1("0£0 

..! 

WELL LOGGING FORM 
Page of _______ _ 

Client GIANT REFINING COMPANY Well Number::-' .... }.L,;M~-..::::'!-...::::.....6~---
-->.;--->.;-->.;-->.; S __ T-15....Ji R~State New Mexico 
County McKinley 

Spud Date ;o /. I 6) 

Contractor --'-..>U-l'---------------
Comp let ion Date ---...t....:.c:......L.._,.~__.:;._------

Logs Run Lith from Cores Logged By~J....;.·..:::.C..:...·....:H:..:..:u::..:.n.:..:t:.::e:.:..r ______ _ 
Elevation Spud In ( Fm. ) __.c'-"'h.L.Ju· n.~...lu:e::._ __________ _ 

Remarks Drilled w/Hollow Stem Auger & Continuous Sampler. Collected 
samples @ 2.5 and 5.0' intervals for tH . C • as SS monitor Well 

RUN le#/Ft L i th/Rema d:s 

t).S/00/; 

I 

/0 
/_.J. (.) 

'-I IS 2~ 
lt2'1/ 

,5. ::'o ;<~ 1~8 

J ...... b,/~ o~.J·;/cc..~( ( .lS 3o ~~~.s I .c .... v 

7 3o .3~ 1/--lo/s...::-.o 7o- ).:J.....o • I I 10 ~ ""'/.r 

//f8 /-,;o .0 ..s "'! ':l J. -1 :); fc t<> r. -' j.' • Sf• r 



' 
G~oscience 

Consultants. 
i-.'ELL LOGGING FOR11 

Page ______ of ______ __ 

__ ~ --~ __ >,: __ ~ S __ T __ R __ State--------. ___________ Contractor _____________________ 4 

------- Completion Date ---------------t: 
Logged By _____________ ~ Elevation __________ ~Spud In (Fm.) _________________ ~ 

Remarks ~f~ ~Lc£_/ ..S~~- ~ ; _!;b' w o{ De th 

0- ;;::~. 0 
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ASSAIGAI 
ANALYTICAL 
LABORATORIES 

TO: Gec6cience Consultants 
500 Cq:per N. W. Suite 325 Albuquerque,NM 87102 

ANALYTE: % Moisture 

SAMPLE ID 

85-{)9-25 1415 SM-f--3 4.0 I 8.3 85-09-25 1320 SMW-2 52.5 1 

18.1 85-09-25 1426 S~3 15.0 1 

13.5 ~5-09-25 1321 SI-W--1 55.0 1 

15.0 85-09-25 1458 SMW-3 37.5 1 

17.3 85-09-25 1445 ~3 27.5 1 

8.6 85-09-25 1438 SI-W--3 25.0 I 9.6 85-09-25 1446 SMW-3 30.0 1 

5.3 85-09-25 1459 SMW-3 40.0 1 

14.5 85-{)9-25 1311 SM-1-3 50.0 I 14.9 85-09-25 1452 SMW-3 32.5 1 

20.7 85-09-25 1453 SMW-3 35.0 1 

15.3 85-09-25 1056 SM-\'-2 10.0 I 8.4 85-09-25 1235 . SMW-i 37.5 1 

13.3 85-09-25 1236 Sl-W--2 40.0 I 16.2 85-09-25 1420 SMW-3 -10.0 1 

- 7.4'. 85-09-25 0927 SM't-1 37.5 I ' '12~6 -~---85-09-25 '1oso s~z' 4.0 1 

16.9 . 85-09-25 0928 SM'f-1 40.0 I 17 o 9 85-09-25 1141 SM¥-2 32.5 I 16.9 85-09-25 1126 SM¥--2 30.0 1 

8.1 85-09-25 1310 SM.¥--2 47.5 I 18.0 85-09-25 1142 SM-l--2 35.0 I 16.3 8~25 0913 SM.+-1 27.5 I 10.8 85-09-25 .1432 SMW-3 20.0 1 

3.6. 85-09-25 .0920 SMW-1 ·35.0' 15.0 85-09-25 lll4 SM¥-2 25.0 I 4.5 85~25 ,1254 SM+-2 42.5 I 18.5 85-09-25 0914 SM-t-1' 30.0 I 7.1 85-{)9-25 0919 SMW-1 32.5 1 

13.0 85-09-25 1255 SMW-2 45.0 1 

3.6 85-09-25 0959 SMW-1 52.5 1 

15.0 85-09-25.1102 Sl-W-2 15.0 I 7.2 85-o9-25.D859 SM-t-1 20.0 I 8.4 85-09-25 0847 SMW-1 10.0 1 

5.4 85-09-25 0906 SMX-1 25.0 I 4.3 85-o9-25 0936 SMW-1 42.5 I 20.0 85-09-25 0937 SMW-1 45.0 1 

14.3 85-{)9-25 0951 SMr+-1 50.0 I 13.3 

., '·. 

DATE: 9 October 1985 
1402 
Page 1 of 3 

- 85-09-25 0840 SM.<t-1:4.0 1 

11.9 ' . 
. 

t~ • F. 1~tftJ~\.' . ·: -J•' ,:;:,__·1w·u;t.A·$. ... .- ~ •• . •• Y..:;,tt£ 4-b~~~} ;- -'.f~ '. ' ~ . ~ ~· ~. · {--z.t-,- .'--~- ... 
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1
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TO: Gec6cience Cc:nsu1 tants 
500 Copper N.W. Suite 325 
Albuquerque,NM 87102 

ANALYTE: % Moisture 

DATE: 9 Octol:er 1985 
1402 
Page 2 of 3 

SAMPLE lD ANALY'riCAL RESULTS 

85-09-25 0950 SMW-1 47.5 1 5.8 
85-09-25 0852 SMX-1 15.0 1 11.0 
85-09-25 1106 SMW-2 20.0 1 7.0 
85-09-25 1000 St-W-1 55.0 I 20.0 
85-09-26 1112 SMX-2 27.5' 24.1 
85-09-26 1215 SMX-3 2.5 1 5.6 
85-09-26 1446 SMX-5 5.0 I 15.5 
85-09-26 1250 SMX-3 27.5 1 14.8 
85-09-26 1251 SMX-3 30.0 1 11.5 
85-09-26 1336 SMX-4 15.0 1 2.7 
85-09-26 1100 SMX-2 25.0' 21.4 
85-09-26 1327 SMX-4 5.0 1 20.5 
85-09-26 1501 SMX-5 15.0 1 17.8 
85-09-26 1500 SMX-5 12.5 1 13.0 
85-09-26 1234 SMX-3 22.5 1 14.2 
85-09-26 1214 SMX-3 0.0 7.9 
85-09-26 1445 SMX-5 2.5 I 1.5.3 
85-09-26 1216 SMX-3 5.0 1 14.3 
85-09-26 1403 SMX-4 30.0 1 17.5 
85-09-26 1444 SMX-5 0.0 6.8 
85-09-26 1354 SMX-4 22.5 I 20.8 
85-09-26 1335 SMX-4 12.5 I 4.2 
85-09-26 1510 SHX-5 17.5 1 16.8 
85-09-26 1511 .SMX-5 20.0 1 l6.3 
85-09-26 1355:.- SMX-4 25.0' 11.0 
85-09-26.1345 SMX-4 17.5' 20.8 
85-09-26 12l9 SMX-3 10.0' 14.7 
85-09-25 1218 SMX-3 7.5 1 14.8 
85-Q9-26 1453 SMX-5 7.5 I 15.4 
85-09-26 1454 SMX-5 10.0 1 19.4 
85-09-26 1331 SMX-4 10.0 I 16.2 
85-09-26 1402 SMX-4 27.5 I 20.8 
85:09-26 1346 SMX-4 20.0' 24.4 
85-09-26 1051. SMX-2 20.0 1 17.5 
85-09-26,1113 . SMX-2 30.0 I 18.4 
85-09-26 1050 SMX-2 17.5 1 18.1 
85-09-26 1222-.SHX-3 15.0 1 17.3 
85-09-26 1221 SMX-3 12.5 1 16.0 
85-09-26.1325 SMX-4 o.o~ 26.8 
85-09-26~~059 .. SHX-2 .22.5 I 23.1 

.c·>- ·_,- ~.' 85-09-26'1235 j;~SMX..:..3~5'.o I - - --~~:.13 ·-8 · 
·.: ', ' ·':, -1-f',._':~~'> I, 4_ :~ ::..; < -,~ ~"'). • I~ 

0 
l,.) • -

-~,;.;..~.'. , 1
1
• (•! -,-•l.;~26•133Q·,:(!-SM:{~-;;;,.5-1,. r .• -•, i/J'20o 7 

:-.;...,,.;¥, t->: ... -_-~::-r-a~2~b3~·:~fSM:c--4':2.s • ~ ., .:--· ;~'-+~0.a:6 ·: :._ 

-·_> ~~~y~f~-gPJtM~iv2.?L;'~-,.~ .-: .. -;~H :;~:~~-- . 
··;. ·, . ;!J'·t'··· 

.... , ___ , ... •0.: 
··) ,. 

' ... ,,. 
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1 

TO: Gec6cience Ccnsu1tant.s 

ANALYTE: % Moisture 

SAMPLE ID 

SMX-2 1015 :r.:S' 

SMX-2 1018 ?.:S I 

SMX-2 1019 lo • .:;' 

SMX-2 1023 , . .u' 
SMX-2 1024 ._s.o' 

SMX-3 20' 
SMX-3 17.5' 

1402 
Page 3 of 3 

ANALYTICAL RESULTS 

14.6 
19.5 
11.3 
21.2 
21.5 
15.6 
18.3 

REFE:RfN:E: "Test Methcx:ls for Evaluating Solid Waste I Physical/O>emical Methods'' I 
USEPA, SW 846, F.MSL-<:incinnati, 1982. 

An in~ice for services is enclosed. Thank yo.1 for ca1tacting Assaigai 
Lal::oratories. 
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ASSAIGAI 
ANALYTICAL 
LABORATORIES 

TO: Gec:6cience Ccnsu1tants 
.500 Cq::per N.W. Suite 325 
Albuquerque,NM 87102 

ANALYTE: % Moisture 

SAMPLE ID 

SMW-6 85-10-04 1002 5' 
SMW-6 85-10-04 1017 15' 
SMW-6 85-10-04 1039 25' 
SMW-6 85-10-04 1111 35' 
SMW-6 85-10-04 1145 45' 
~2 1016 5' 
SM-l-1 85-09-27 1301 65 I 

SMW-3 85-09-27 0841 45' 

DA.TE: 9 October 1985 
1463 

ANALYTICAL RESULTS 

ll.5 
15.3 
17.6 
16.5 
13.9 
17.7 
19.5 
14.5 

REFEREN:E:''Test Methcds for Evaluating Solid Waste, Physical/Chemical Met.hcds", 
USEPA, SW 846, EMSL-Cincinnati, 19B2. 

An invoice for services is enclosed. Thank yo.J for contacting Assaigai 
Lal:oratories. 

Sincerely, 

.. ,, ., . 
·:· ~ :·r 

.: .. ·;:,. 

..< 

• (5051 34S-RQM · 
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Figure 2-1 Soil Moisture Profiles From Borehole SMX-1 
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